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This Focused Feasibility Study (FFS) Report was prepared by Tetra Tech, Inc. (Tetra Tech) for Site 5 -

Transformer Storage Boneyard, Site 9 - Camp Moffett Ravine Fill Area, and Site 21 - Buildings 1517/1506 

Area at the United States Naval Station Great Lakes (NSGL) located in Lake County, Great Lakes, 

Illinois, under Contract Task Orders F275, 510, and C064, respectively. Figure 1-1 shows the general 

location of NSGL, and Figure 1-2 shows the locations of the sites at NSGL. The three sites are 

addressed in one document because of their proximity to each other and their similar geology, 

hydrogeology, and contamination. The FFS was completed under Comprehensive Long-Term 

Environmental Action Navy (CLEAN) IV Contract Numbers N62470-08-D-1001, N62467-04-D-0055, and 

N62472-03-D-0057. The FFS was prepared in accordance with the United States Environmental 

Protection Agency's (USEPA's) Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) Guidance for Conducting Remedial Investigations and Feasibility Studies (1988). 

1.1 . GENERAL 

1.1.1 Location and Description 

NSGL is located in Lake County, along the shore of Lake Michigan (see Figure 1-1). It is bounded on the 

north by the city of North Chicago, on the south side by the Veterans Administration Hospital and Shore 

Golf Course and Country Club, on th·e east by Lake Michigan, and on the west by U.S. Route 41 (Skokie 

Highway). 

Sites 5, 9, and 21 are located adjacent to each other at the northern end of NSGL (see Figure 1-2). 

1.1.2 Remedial Investigations 

Remedial investigations (Rls) were conducted in 2009 and 2010. An additional sampling event was 

conducted at Site 5 in 2012. In Sections 1.2, 1.3 and 1.4, the RI Reports are briefly summarized for 

Site 5 (Tetra Tech, 2013b), Site 9 (Tetra Tech, 2013a), and Site 21 (Tetra Tech, 2012), respectively. 

More detailed information is available in the RI Report for each site. 

1.1.3 Human Health Risk Assessments 

Site-specific Human Health Risk Assessments (HHRAs), which were conducted using the results of the 

Rls at the three sites, identified contaminants as chemicals of concern (COCs) in soil and in groundwater 

031310/P 1-1 CTO F275, 510, C064 



Naval Station Great Lakes 
Sites 5, 9, and 21 FFS 

Revision: 0 
Date: October 2013 

Section: 1 • 
Page: 2of19 

based on non-cancer Hazard Indices (His) greater than 1, or l_ncremental Lifetime Cancer Risks (ILCRs) 

greater than 1x10-4. COCs and HHRAs for Sites 5, 9 and 21 are summarized in Sections 1.2, 1.3 and 

1.4, respectively. 

1.2 SITE 5 -TRANSFORMER STORAGE BONEYARD 

1.2.1 Location and Description 

Site 5 is located south of Building 1517 at Site 21, and covers an area of approximately 2 acres. 

Currently the site contains a road salt storage dome, sand and gravel stockpiles, and equipment and 

· vehicles for road maintenance (see Figure 1-3). 

1.2.2 History 

From 1945 to 1985, Site 5 was primarily used as a storage area for out-of-service transformers, including 

some that contained polychlorinated biphenyl (PCB) oils. Lead-insulated cable, heavy equipment, and 

other miscellaneous scrap metal and materials were also stored at the site. The area may also have 

been used as a location for cleaning out and painting dumpsters and roll-off boxes. 

·1.2.3 Nature and Extent of Contamination 

The nature and extent of contamination in the media at Site 5 are summarized below. No information has 

been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical 

data from the site and the analysis of the investigation-derived waste (IDW), the contaminant 

concentrations do not suggest the soi'I and groundwater would be characteristically hazardous. 

Surface Soil - In the 2010 investigation, 24 surface soil samples were coUected at Site 5. In the.2012 

investigation, five additional locations were sampled and analyzed for volatile organic compounds 

(VOCs). 

• Sixteen voes were detected in surface soil samples. Seven of the$e voes [benzene, carbon 

disulfide, carbon tetrachloride, chloroform, ethylbenzene, tetrachloroethene (PCE), and total xylenes] 

had concentrations higher than the minimum USEPA sc·reening criteria; however, none of these 

concentrations were greater than the Illinois Environmental Protection Agency (Illinois EPA) Tiered 

Approach to Corrective Action Objectives (TACO) or Non.,. TACO criteria. 

031310/P 1-2 CTO F275, 510, C064 
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Twenty-three semi-volatile organic compounds (SVOCs), including 19 polynuclear aromatic 

hydrocarbons (PAHs), were detected in surface soil samples. Five of the detected PAHs 

[2-methylnaphthalene, benzo(k)fluoranthene, carbazole, chrysene, and naphthalene] had 

concentrations greater than the minimum USEPA screening criteria, but lower than the minimum 

TACO criteria. Five of the PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] had concentrations greater than both the 

minimum USEPA criteria and the minimum TACO criteria. The presence of PAHs is believed to be 

the result of the use of asphalt to pave the site and residuals from historical coal storage near the site. 
\ . 

• Three PCBs (Aroclor-1242, Aroclor-1254, and Aroclor-1260) were detected in surface soil samples at 

concentrations higher than the minimum USEPA screening criteria. The maximum concentration of. 

total Aroclor in surface soil was greater than the minimum USEPA screening criterion, but lower than 

the minimum TACO criteria. 

• Twenty-'three metals were detected in surface soil samples. Fifteen metals (aluminum, antimony, 

arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, selenium, 

thallium, and vanadium) had concentrations greater than the minimum USEPA screening criteria. 

The maximum concentrations of iron and mercury also exceeded the minimum TACO criteria . 

. Subsurface Soil - In the 2010 investigation, 47 subsurface soil samples were collected from 24 locations 

at Site 5. In the 2012 investigation, five additional locations were sampled and analyzed for voes. 

• Seventeen voes were detected in subsurface soil samples. The maximum concentrations of 

benzene, carbon disulfide, carbon tetrachloride, chloroform, ethylbenzene, methylene chloride, 

tetrachloroethen~. and total xylenes exceeded the minimum USEPA screening criteria. Benzene was . 

detected at concentrations greater than the minimum TACO criterion. 

• Twenty-five SVOCs, including nineteen PAHs, were detected in subsurface 'soil samples. Three of 

the PAHs (chrysene, dibenzofuran, and naphthalene) had concentrations greater than the minimum 

USEPA screening criteria. Seven of the PAHs [benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, and 

indeno(1,2,3-cd)pyrene] had concentrations exceeding both the minimum USEPA screening criteria 

and the minimum TACO criteria. The presence of PAHs is believed to be the result of the use of 

asphalt to pave the site and residuals from historical coal storage near the site . 

031310/P 1-3 CTO F275, 510, C064 
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• Two PCBs (Arochlor-1254 and Aroclor-1260) were detected in subsurface soil samples at 

concentrations greater than the minimum USEPA screening criteria. However, the maximum 

concentration of total Aroclor was below the minimum USEPA screening criteria. 

• Twenty-three metals were detected in subsurface soil samples. Fourteen metals (aluminum, 

antimony, arsenic, barium, cadmium, chromium, cobalt, iron, lead, manganese, mercury, selenium, 

thallium, and vanadium). had concentrations greater than the minimum USEPA screening criteria. 

The maximum concentrations of manganese and mercury also exceeded the minimum TACO criteria. 

Groundwater - In the 2010 investigation, five groundwater monitoring wells were installed and sampled at 

Site 5. In addition, monitoring well NTC21-MW06 from Site 21 was used to assess the presence of 

groundwater contamination. In the 2012 investigation, four new monitoring wells were installed. The new 

wells along with three existing wells were sampled and analyzed for voes. 

• Six voes were detected in groundwater samples. The concentrations of carbon tetrachloride and 

chloroform in monitoring well NTC05-MW05 located in the northeast corner of the site were higher 

than both the minimum USEPA screening criteria and the minimum TACO criteria. In the 2012 

investigation, carbon tetrachloride and chloroform were only detected in one well, NTC05-MW05. 

The carbon tetrachloride concentration exceeded the USEPA Maximum Contaminant Level (MCL). 

• Eleven syocs, including seven PAHs, were detected in groundwater samples. One PAH 

[benzo(a)pyrene] had concentrations greater than the minimum USEPA screening criterion, but lower 

than the minimum TACO criterion. 

• Twenty metals were detected in groundwater samples. Arsenic and cobalt had concentrations 

greater than the minimum USEPA screening criteria, but lower than the minimum TACO criteria. 

Barium, iron and manganese were detected at concentrations greater than both the minimum USEPA 

screening criteria and the minimum TACO criteria. The barium concentration exceeded the USEPA 

MCL. 

1.2.4 Human Health Risk Assessment 

The retained COCs and HHRA results for Site 5 are summarized below. 
I 
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• Surface Soil - Arsenic, iron, carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], 

and manganese for residential exposure. 

• Subsurface Soil - Carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic, and 

manganese for residential exposure . 

. • Groundwater - Carbon tetrachloride, barium, cobalt, iron, and manganese for potable use. 

Summary of Noncarcinogenic Risks 

Pathway-specific Reasonable Maximum Exposure (RME) His were less than or equal to 1 for 

occupational/maintenance workers and trespassers in the study area. For this reason, adverse 

noncarcinogenic health effects are not anticipated for these receptors at Site 5 . 

Per the Risk Assessment Work Plan, the His were calculated using the USEPA Particulate Emissions 

Factor (PEF). For the construction worker receptor, this resulted in a pathway-specific surface soil 

inhalation RME HI of 4.3, and a subsurface soil inhalation RME HI of 7.8 from exposure to arsenic and 

manganese in soil. However, it was collectively determined by the Navy, Illinois EPA, and Tetra Tech that 

the USEPA PEF was overly conservative for this site and not a realistic representation of Site 5. 

Therefore, a site-specific determination was made to use the Illinois EPA TACO PEF to calculate the His 

for the construction worker inhalation pathway. The Illinois EPA TACO PEF is less conservative than the 

USEPA PEF; however, it is still considered protective. 

This recalculation resulted in soil organ and pathway-specific RME His (including the inhalation pathway) 

of less than 1 for construction workers for arsenic and manganese. ·These calculations and risk 

summaries of the construction worker inhalation pathway are presented in Appendix A, and in Table 1-1. 

Therefore, adverse noncarcinogenic health effects are not anticipated for the construction worker receptor 

at Site 5. 

Pathway-specific RME ·His were greater than 1 for future child residents. Manganese for residential 

exposure is the primary pathway of concern in soil. Further examination ·of these results reveals that the 
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organ-specific HI for the central nervous system (CNS) and the individual Hazard Quotient (HQ) for 

manganese was the risk driver. 

The exceedances of 1 by organ-specific His and individual contamiriants indicate that adverse 

noncarcinogenic health effects are possible under the conditions established in the exposure assessment 

for future child residents. 

Summary of Carcinogenic Risks 

RME cancer risk estimates for construction workers, occupational/maintenance workers, and adolescent 

trespassers for Site 5 do not exceed the target USEPA and Illinois EPA Tier 3 cancer risk range (1x10-4 to 

1x10-s). However, RME cancer risk estimates for occupational/maintenance workers and adolescent 

trespassers exceed the Illinois EPA Tier 1 and Tier 2 risk goal (1x10-s). The baseline risk assessment is 

consistent with a Tier 3 Evaluation, and with a Tier 3 Evaluation, the risk range of 1x10-4 to 1x10·5 may be 

acceptable if the specific requirements of 35 Illinois Administrative Code (IAC) 742.915 (i) are also met. 

The total site (soil plus groundwater) RME cancer risk estimate for total future residents (adult plus child) 

exceeds the target USEPA cancer risk range (1x10-4 to 1x10-6
) and the Illinois EPA risk goal (1x10-s). 

The major contributors to cancer risk at Site 5 under this scenario are carcinogenic PAHs (cPAHs) and 

arsenic in soil. Carbon tetrachloride in groundwater contributes to risk if groundwater (with the result from 

NTC05-MW05) wen~ to be used for 30 years by residents as drinking water. 

1.2.5 Industrial/Commercial and Construction Worker TACO Exceedances 

Although no unacceptable risks to industrial/commercial (l/C) and construction workers were identified in 

the HHRA, several samples had concentrations of COCs that were greater than TACO criteria for l/C and 

construction workers exposure. Concentrations greater than l/C TACO criteria for benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in both 

surface and subsurface soil. Concentrations greater than construction worker exposure criteria for 

benzo(a)pyrene were detected in subsurface soil only. The presence of these PAHs is believed to be the 

result of the use of asphalt to pave the site and residuals fror:n historical coal storage near the site. 
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Site 9 is located south of Site 5. Three former ravines (observed in historical maps and aerial 

photographs) were located in the area currently overlain by buildings and parking areas (see Figure 1-4). 

The area of the former ravines was approximately 1.5 acres. The elevation of the site is not believed to 

have changed much since the ravines were filled. 

Site 9 was originally identified as "Site 9 - Camp Moffett Disposal Area." This identification of the site as a 
disposal area was based on the Initial Assessment Study (IAS) findings, and the. presumption that 

Pettibone Creek ravines were historically filled with galley waste in the process of developing the site for 

use. However, investigation of Site 9 showed no evidence of landfilling or a disposal area. Limited 

amounts of ash, bricks, and slag were observed within the fill soil. Therefore, in order to eliminate the 

misconception that any significant waste had been placed at this site, its name was changed to remove 

the term "disposal area," and to more appropriately describe the project area as a ravine fill. For the 

purpose of this report, Site 9 will be identified as "Site 9- Camp Moffett Ravine Fill Area." 

1.3.2 History 

Site 9 was acquired by the Navy in 1918. The property was transferred to the Veterans Administration in 

1924 to be part of their hospital area. In 1942, the Navy occupied this area by permit until the Veterans 

Administration transferred the property back to the Navy in.1950. Since 1950, the Navy has used this 

area for training. 

Historical photographs, drawings, and topographic· maps of the area suggest that the site was once a 

narrow V-shaped ravine and a former tributary of Pettibone Creek. Filling of the ravines for site 

development likely started in 1942. There is no information to suggest that hazardous waste disposal 

occurred at the Camp Moffett Ravine Fill Area; however, NSGL personnel stated that various wastes and· 

materials were placed in a hole where the three fingers of the former ravine converge in the area along 

the east side of Camp Moffett. 

1.3.3 Nature and Extent of Contamination 

The nature and extent of contamination in the media at Site 9 are summarized below. No information has 

• been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical 
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data from the site and the analysis of the IDW, the contaminant concentrations do not suggest the soil 

and groundwater would be characteristically hazardous. 

Subsurface Soil - Thirty-eight subsurface soil samples were collected from 22 locations at Site 9. 

• Thirteen voes were detected in subsurface soil samples.· PCE was detected in one sample, and its 

concentration exceeded both the minimum USEPA screening criterion and the minimum TACO 

criteria. Benzene and ethylbenzene had concentrations higher than the minimum USEPA screening 

criteria, but lower than the minimum TACO criteria. Although detected in 27 samples, relatively 

higher concentrations of benzene were found in a limited number of samples collected from: the 

courtyard, slightly south of where the three fingers of the ravine merge, at depths ranging from 8 to 

16 feet below ground surface (bgs); and in the area along the northern finger of the ravine at depths 

of 4 to 6 feet bgs. 

• Twenty-seven SVOCs, including seventeen PAHs, were detected in subsurface soil samples. 

N-nitrosodiphenylamine, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene had 

concentrations greater than both the minimum USEPA screening criteria and the minimum TACO 

criteria. The maximum concentrations of 4-chloroaniline, benzo(a)anthracene, benzo(k)fluoranthene, 

indeno(1,2,3-cd)pyrene, and naphthalene were greater than the minimum USEPA screening criteria, 

but lower than the minimum TACO criteria. Exceedances of benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene were 

widespread throughout Site 9, with relatively higher concentrations detected in a limited number of 

samples. 

• One PCB, Aroclor-1242, was detected in one subsurface soil sample. Its concentration was higher 

than the minimum USEPA screening criteria, but lower than the minimum TACO criteria. 

• Fifteen pesticides were detected in subsurface soil samples. Six of these pesticides (4,4'-DDD, 

beta-BHC, delta-BHC, dieldrin, gamma-BHC, and gamma-Chlordane) were detected in a limited 

number of subsurface soil samples at concentrations _higher than the minimum USEPA screening 

criteria, but lower than the minimum TACO criteria. In addition, alpha-BHC had concentrations 

greater than both the minimum USEPA screening criteria and the minimum TACO criteria. 

• 

• Dioxin/furan concentrations exceeding minimum USEPA screening values were detected in a few 

subsurface soil samples collected from the courtyard (slightly south of where the three fingers of the • 
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ravine merge), and from the southern finger of the ravine. However, the maximum dioxin toxicity 

equivalent {TEQ) concentration of 8.9 nanograms per kilogram {ng/kg) was less than the screening 

level of 50 ng/kg TEQ for residential soil {ATSDR, 2008 and USEPA, 2013) and 664 ng/kg TEO for 

commercial/industrial soil (USEPA, 2013). 

• Twenty-two metals were detected in subsurface soil samples. Arsenic, cobalt, nickel, selenium, and 

silver had concentrations greater than the minimum USEPA screening criteria, but lower than the 

minimum TACO criteria. Aluminum, antimony, barium, cadmium, chromium, copper, iron, lead, 

manganese, mercury, and zinc had concentrations greater than both the minimum USEPA screening 

criteria and the minimum TACO criteria. However, high concentrations of metals were limited to two 

sample locations at and slightly south of the area where the three fingers of the ravine merge. The 

borings at these locations contained ash and slag that suggest the fill in this area may be from the 

former Chicago Hardware Foundry Company historically located due east of the site. 

Groundwater - Eight groundwater samples were collected at Site 9 . 

• Four VOCs were detected in groundwater samples. Chloroform had a concentration ~igher than both 

the minimum USEPA screening criterion and the minimum TACO criterion in one well slightly west of 

where the three ravines merge. 

• Fifteen SVOCs . were detected in groundwater samples. Five of these were PAHs 

[benzo{a)anthracene, . benzo{a)pyrene, benzo{b)fluoranthene, dibenzo{a,h)anthracene, and 

indeno{1,2,3-cd)pyrene] which were detected at concentrations greater than the minimum USEPA 

screening criteria in two groundwater samples: one located in the northern finger· of the ravine and the 

other slightly west of where the three ravines merge. However, these PAH concentrations were lower 

than the minimum TACO criteria. 

• Six pesticides and one . herbicide were detected in groundwater samples, but none of them had 

concentrations greater than the minimum regulatory screening criteria. 

• 

• 

No PCBs were detected in groundwater samples . 

Dioxins/furans were detected in one groundwater well located in the southern finger of the ravine. Its 

TEQ concentration was greater than the minimum USEPA screening criterion . 
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• Eighteen metals were detected in groundwater samples. Iron, lead, and manganese had 

concentrations greater than both the minimum USEPA screening criteria and the minimum TACO 

criteria. Arsenic, barium, cobalt, and selenium were detected at concentrations higher than the 

minimum USEPA screening criteria, but lower than the minimum TACO criteria. However, relatively 

higher concentrations of metals were detected in a limited number of samples collected from or near 

the where the three ravines merge. Arsenic was detected in one well at a concentration greater than 

the USEPA MCL. The lead concentration at one monitoring well exceeded the Illinois EPA TACO 

and 35 IAC 620 criterion (7.5 µg/L) but was less than the· USEPA MCL (15 µg/L). 

1.3.4 Human Health Risk Assessment 

The retained COCs and HHRA results for Site 9 are summarized below. 

Chemicals of Concern 

• Subsurface Soil - Arsenic, manganese, TCDD TEQ, and cPAHs [benzo(a)anthracene, 

benzo(a}°pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] for • 

residential exposure. 

• Groundwater - Arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and 

dibenzo(a,h)anthracene for potable use. 

Summary of Noncarcinogenic Risks. 

Pathway-specific RME His were less than or equal to 1 for occupational/maintenance workers and future 

adult residents in the study area. For this reason, adverse noncarcinogenic health effects are not 

anticipated for these receptors at Site 9. 

Per the Risk Assessment Work Plan, the His were calculated using the USEPA PEF. For the 

construction worker receptor, this resulted in a pathway-specific inhalation RME HI of 7. 7 from exposure 

to manganese and arsenic in subsurface soil. However, it was collectively determined by the Navy, 

Illinois EPA, and Tetra Tech that the USEPA PEF was overly !=Onservative for this site and not a realistic 

representation of Site 9. Therefore, a site-specific determination was made to use the Illinois EPA TACO 

PEF to calculate the His for the construction worker inhalation pathway. The Illinois EPA TACO PEF is 

less conservative than the USEPA PEF, however it is still considered protective. 
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This recalculation resulted in organ and pathway-specific RME His (including the inhalation pathway) of 

less than 1 for construction workers for manganese and arsenic. These calculations and risk summaries 

of the construction worker inhalation pathway are presented in Appendix A and in Table 1-1. Therefore, 

adverse noncarcinogenic health effects are not anticipated for the construction worker receptor at Site 9. 

· Pathway-specific RME His were greater than 1 for future child residents. For future child residents, 

· ingestion of soil is the primary pathway of concern in the RME scenario. Further examination of these 

results reveals that the organ-specific HI for the cardiovascular system (CVS) and the individual HQ for 

arsenic were the risk drivers. 

The exceedances of 1 by organ-specific His and individual contaminants indicate that adverse 

noncarcinogenic health effects are possible under the conditions established in the exposure assessment 

for future child residents. 

Summary of Carcinogenic Risks 

RME cancer risk estimates for construction workers and occupational/maintenance workers for Site 9 do 

not exceed the target USEPA cancer risk range (1x104 to 1x10-6
). However, RME cancer risk estimates 

for future construction workers and occupational/maintenance workers exceed the Illinois EPA risk goal 

(1x10-6
). The baseline risk assessment is consistent with a Tier 3 Evaluation, and with a Tier 3 

Evaluation, the risk range of 1x104 to 1 x10-S may be acceptable if the specific requirements of 35 IAC 

742.915 (i) are also met. 

The total site (excluding the domestic use of groundwater) RME cancer risk estimates for total future· 

residents (adult and child) are withln the target USEPA cancer risk range (1x104 to 1x10-S), but excee~ 

the Illinois EPA risk goal (1x10-S). The major contributors to cancer risk at Site 9 under this scenario are 

arsenic and cPAHs in subsurface soil. However, it is probable that PAHs at the site are attributed to 

background. 

The total site (soil and groundwater) RME cancer risk estimate for total future residents (adult and child) 

exceeds the target USEP.A cancer risk range (1x104 to 1x10-6
) and the Illinois EPA risk goal (1x10-6

). 

The major contributors to cancer risk at Site 9 under this scenario are arsenic and cPAHs in subsurface 

soil. 
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1.3.5 l/C and Construction Worker TACO Exceedances 

Although no unacceptable risks to l/C and construction workers were identified in the HHRA, several 

samples had concentrations of COCs that were greater than TACO criteria for l/C and construction 

workers exposure. Concentrations greater than the l/C TACO criterion for lead were detected in 

subsurface soil only. Concentrations greater than construction worker exposure criteria for lead and 

arsenic were detected in subsurface soil only. 

1.4 SITE 21 - BUILDINGS 1517/1506 AREA 

1.4.1 Location and Description 

Site 21 is located north of Site 5 and covers an area of approximately 7 acres. Site 21 contains several 

buildings and parking lots, and is almost entirely covered with buildings and pavement (see Figure 1-5). 

Building 1517 is currently used for equipment storage. A storage building is located south of Building 

1517 and is used by the paint, plumbing, and electrical shops and others. A temporary hazardous waste 

storage area is also located next to Building 1517 at the southwest corner. Building 1506, which is 

located in the northwestern portion of Site 21, houses offices along with the garage and fueling station for 

base support and government vehicles. 

Site 21 was origi~ally identified as "Site 21 - Building 1517 Landfill." This identification of the site as a 

landfill was based on the presumption that drainage ravines were historically filled with soil and waste in 

the process of developing the site for use, similar to what had. reportedly occurred at Site 9. However, 

investigation of the site showed no evidence of landfilling. Therefore, in order to eliminate the 

misconception that waste has been placed at this site, its name was changed to remove the term "landfill" 

and to more appropriately describe the project area. For the purpose of this report, Site 21 will be 

identified as "Site 21 - Buildings 1517/1506 Area." 

1.4.2 History 

The area north of Building 1517 may have been used to store waste or scrap material on concrete pads 

next to rail spurs from the 1930s to 1940s .. These materials may have been hauled away by railcar, or 

the waste materials may have been sent to an incinerator, which was located in the northwest portion of 

the site until 1964. · From the time prior to 1950 until the 1960s or 1970s, the site was used as a coal 

stockpile area, which covered most of Site 21 north of Building 1517. 
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Building 1517 was historically associated with the salvage operations at NSGL. Building 1506 was built in 

1993, and since then has been used to house offices along with the garage and fueling station for base 

support and government vehicles. In 1991, oil-contaminated soil was found during the installation of a 

water main in the northwestern corner of the site. The contaminated soil was excavated and disposed of 

off-site at that time. 

1.4.3 Nature and Extent of Contamination 

The nature and extent of contamination in the media at Site 21 is summarized below. No information has 

been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical 

data from the site and the analysis of the IOW, the contaminant concentrations do not suggest the soil 

and groundwater would be characteristically hazardous. 

Surface Soil - Twenty-two surface soil samples were collected at Site 21. 

• Ten VOCs were detected in surface soil samples. Benzene and PCE were detected at 

concentrations higher than the minimum USEPA screening criteria, but lower than the minimum 

TACO criteria. The maximum concentration of benzene was detected in a surface soil sample 

located slightly northwest of the fueling area. 

• Twenty-five SVOCs were detected in surface soil samples. 2-methylnaphthalene, 

bis(2-ethylhexyl)phthalate, chrysene, and naphthalene had concentrations greater than the minimum 

USEPA screening criteria, but lower than the minimum TACO criteria. · Benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluqranthene, carbazole, dibenzo(a,h)anthracene, 

and indeno(1,2,3-cd)pyrene had concentrations greater than both the minimum USEPA screening 

criteria and the minimum TACO criteria. The presence of PAHs is believed to be the result of the use 

of asphalt to pave the site and the use of the site as a former coal storage area. 

· • Nineteen pesticides were detected in surface soil samples. Three pesticides (alpha-BHC, dieldrin, 

and gamma-BHC) had concentrations greater than both the minimum USEPA screening criteria and 

the minimum TACO criteria. Nine pe_sticides (4,4'-000, 4,4'-00E, 4,4'-00T, alpha-chlordane, 

beta-BHC, delta-BHC, endrin, gamma-chlordane, and heptachlor epoxide) had concentrations greater 

than the minimum USEPA screening criteria, but lower than the minimum TACO criteria . 

• One PCB (Arochlor-1260) was detected in surface soil samples at concentrations higher than the 

minimum USEPA screening criteria but lower than the minimum TACO criteria. 
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• Three herbicides were detected in surface soil samples, of which 2,4-0 was found at a concentration 

higher than the minimum USEPA screening criterion, but lower than the minimum TACO ·criterion at 

one location. 

• Seventeen dioxins/furans were detected in surface soil samples; thirteen of them were detected at 

concentrations greater than the minimum USEPA screening criteria. These dioxinslfurans were 

detected in two surface soil samples: one located slightly southeast of Building 1517, and the other 

directly north of Building 1516. 

• Twenty-one metals were detected in surface soil samples, of which antimony, arsenic, chromium, 

iron, lead, manganese, and nickel were detected at concentrations greater than both the minimum 

USEPA screening criteria and the minimum TACO/non-TACO criteria. In addition, barium, beryllium, 

cadmium, cobalt, copper, mercury, and zinc had concentrations greater than the minimum USEPA 

screening criteria, but lower than the minimum TACO criteria. However, most of the detected metals 

at relatively high concentrations were limited to samples collected slightly southwest of Building 1517 . 

Subsurface Soil -Twenty-two subsurface soil samples were collected from 22 locations at Site 21. 

• Fifteen VOCs were detected in subsurface soil samples; three of them (benzene, ethylbenzene, and 

PCE) were detected at concentrations greater than the minimum USEPA screening criteria, but lower 
. . 

than the minimum TACO criteria. Compared to a few exceedances of ethylbenzene and PCE, 

exceedances of benzene were more widespread, but higher concentrations of benzene were limited 

to samples collected from the southeast corner of the site at depths ranging from 5 to 7 feet bgs. 

• Twenty-five SVOCs were detected in subsurface soil samples. Seven of these SVOCs 

[benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were. detected at concentrations greater than 

both the minimum USEPA screening criteria and the minimum TACO criteria. In addition, 

2-methylnaphthalene, chrysene, and naphthalene had concentrations greater than the minimum 

USEPA screening criteria, but lower than applicable minimum TACO criteria. However, high 

concentrations of these contaminants were limited to samples collected in the northwest corner and 

the northeast corner of the site. The presence of PAHs is believed to be the result of the use of 

asphalt to pave the site and the use of the site as a former coal storage area. 
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Two PCBs (Aroclor-1242 and Aroclor-1260) were detected in subsurface soil samples at 

concentrations exceeding the minimum USEPA screening criteria. 

• Eighteen pesticides were detected in subsurface soil samples, of which alpha-BHC and dieldrin were 

detected at concentrations greater than both the minimum USEPA screening criteria and the 

minimum TACO criteria. In addition, 4,4-DDD, 4,4'-DDE, 4,4'-DDT, aldrin, alpha-chlordane, 

beta-BHC, delta-BHC, gamma-BHC, gamma-chlordane, and heptachlor epoxide had concentrations 

greater than the minimum USEPA screening criteria, but lower than the minimum TACO criteria. 

However, high concentrations of these pesticides were limited to samples collected from the southern 

and eastern portions of the site. 

• Two herbicides were detected in subsurface soil samples, of which 2,4-D was detected at a 

concentration higher than the minimum USEPA screening criterion, but lower than the minimum 

T AGO criterion in one sample. 

• 

• 

Fifteen dioxins/furans were detected in subsurface soil samples; six of them were detected at 

concentrations greater than the minimum USEPA screening criteria in one sample collected from the 

northwest corner of the site, which is the former location of an incinerator. 

Twenty-one metals were detected in subsurface soil samples throughout the site, of which antimony, 

arsenic, barium, beryllium, cadmium, cobalt, copper, iron, lead; mercury, selenium, and zinc were 

detected· at concentrations greater than the minimum USEPA screening criteria, but lower than the 

minimum TACO cdteria. In addition, manganese was detected at concentrations greater than both 

the minimum USEPA screening criteria and the minimum TACO criteria. However, most of the 

detected metals at elevated concentrations were limited to a few samples collected from the 

northeast corner of the site and the area adjacent to Building 1517. 

~ 
Groundwater- Six groundwater samples were collected at Site 21. 

• Six VOCs were detected in groundwater samples; two of them (benzene and PCE) were detected at 

. concentrations higher. than the minimum USEPA screening criteria, but lower than the minimum 

TACO criteria in one groundwater sample collected from a monitoring well in the northwest corner of 

the site, which is the former location of an incinerator . 

' 
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• Twelve SVOCs were detected in groundwater samples; three of them [benzo(a)anthracene, 

benzo(a)pyrene, and benzo(b)fluoranthene] were detected at concentrations greater than the 

minimum USEPA Screening criteria, but lower than the minimum TACO criteria in two wells: one 

located on the east side of the site and the other directly south of Building 1517. In addition, 

pentachlorophenol (PCP) was detected at a concentration greater than the minimum USEPA 

screening criteria, the USEPA MCL, and the minimum TACO criteria ·in one well located in the 

northwest corner of the site, which is the former location of an incinerator. 

• Three pesticides were detected in groundwater samples; only one pesticide, delta-BHC, was detected 

at a concentration higher than the minimum USEPA screening criterion, but lower than the minimum 

TACO criterion in one well located in the southwest corner of the site near Building 1505. 

• Four herbicides were detected in groundwater samples, but none of them had concentrations higher 

than the minimum screening criteria. 

• No PCBs or dioxins/furans were detected in groundwater. 

• Nineteen metals were detected in groundwater samples throughout the site, of which arsenic and 

cobalt were detected at concentrations greater than the minimum USEPA screening criteria, but lower 

than the minimum TACO criteria. Iron and manganese were detected at concentrations greater than 

both the minimum USEPA screening criteria and the minimum TACO criteria. However, elevated 

concentrations of these metals were limited to two wells: one located north of Building 7801 and the 

other directly south of Building 1517. 

1.4.4 Human Health Risk Assessment 

The retained COCs and HHRA results for Site 21 are summarized below. 

Chemicals of Concern 

• Surface Soil - carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic, and 

iron for residential exposure. 
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Subsuriace Soil - carcinogenic PAHs [benzo(a)anthracene, benzo(a}pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic, 

cobalt, and iron for residential exposure. 

• Groundwater - Arsenic, cobalt, iron, manganese, and pentachlorophenol for potable use. 

Summary of Noncarcinogenic Risks 

Pathway-specific RME His were less than or equal to 1 for occupational/maintenance workers, 

trespassers and future adult residents in the study area. For this reason, adverse noncarcinogenic health 

effects are not anticip33ted for these receptors at Site 21. 

Per the Risk Assessment Work Plan, the His were calculated using the USEPA PEF. For the 

construction worker receptor, this resulted in a pathway-specific suriace soil inhalation RME HI of 12, and 

a subsuriace soil inhalation RME HI of 9 from exposure to manganese in soil. - However, it was 

collectively determined by the Navy, Illinois EPA, and Tetra Tech that the USEPA PEF was overly 

conservative for this site and not a realistic representation of Site 21. Therefore, a site-specific 

determination was made to use the Illinois EPA TACO PEF to calculate the His for the construction 

worker inhalation pathway. ·The Illinois EPA TACO PEF is less conservative than the USEP}\·PEF, 

however it is still considered protective. 

This recalculation resulted in soil organ and pathway-specific RME H_ls (including the inhalation pathway) 

of less than 1 for construction workers for manganese. These calculations and risk summaries of the 

construction worker inhalation pathway are presented in Appendix A and in Table 1-1: Therefore, 

adverse noncarcinogenic health effects are not anticipated for the construction worker receptor at Site 21. 

Pathway-specific RME His were greater than 1 for future child residents. Arsenic, iron, and cobalt for 

residential exposure to ingestion of soil .are the primary pathways of concern. Further examination of 

- these results reveals that the organ-specific HI for the central nervous system, gastrointestinal system, 

CVS, and kidney; and the individual HQ for arsenic and iron were the risk drivers. 

The exceedances of 1 by organ-specific His and individual contaminants indicate that adverse 

noncarcinogenic health effects are possible under the conditions established in the exposure assessment 

for future child residents . 
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Summary of Carcinogenic Risks 

RME cancer risk estimates for construction workers, · adolescent trespassers, and 

occupational/maintenance workers for Site 21 do not exceed the target USEPA cancer risk range (1x10-4 

to 1x10-6
). While RME cancer risk estimates for these receptors exceed the Illinois EPA risk goal (1x10-6

) 

for TACO Tier 1 and 2, the baseline risk assessment is consistent with a Tier 3 Evaluation. With a Tier 3 

Evaluation, the risk range of 1x10-4 to 1 x1 O"° may be acceptable if the specific requirements of 35 IAC 

7 42. 915 (i) are also met. 

The total site (excluding the domestic. use of groundwater) RME cancer risk estimates for total future 

residents (adult and child) exceed the target USEPA and Illinois EPA TACO Tier 3 cancer risk range 

(1x10-4 to 1x10"°) and the Illinois EPA TACO Tier 1 and 2 ri~k goal (1x10"°). The major contributors to 

cancer risk at Site 21 under this scenario are primarily arsenic and cPAHs in surface and subsurface soil. 

The total site (soil and groundwater) RME cancer risk estimate for total future residents (adult and child) 

exceeds the target USEPA and Illinois EPA TACO Tier 3 cancer risk range (1x10-4 to 1x10-6), and the 

Illinois EPA TACO Tier 1 and 2 risk goal (1x1ff6). The major contributors to cancer risk at Site 21 under 

this scenario are arsenic and cPAHs in subsurface ~nd surface soil and pentachlorophenol, arsenic, and 

cPAHs in groundwater. 

1.4.5 l/C and Construction Worker TACO Exceedances 

Although no unacceptable risks to l/C and construction workers were identified in the HHRA, several 

samples had concentrations of COCs that were greater than TACO criteria for l/C and construction 

workers exposure. Concentrations greater than l/C TACO criteria for benz?(a)pyrene, 

benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were 

detected In both surface and subsurface soil. Concentrations greater than construction worker exposure 

criteria for benzo(a)pyrene were detected In surface soil, and for benzo(a)pyrene, naphthalene, and 

arsenic in subsurface soil. The presence of the PAHs is believed to be the result of the use of asphalt to 

pave the site and the use of the site as a former coal storage area. 

1.5 GROUNDWATER RISK MANAGEMENT 

NSGL and the communities surrounding the base use a public water supply that obtains water from Lake 

Michigan. The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free 

groundwater movement, and is not considered to be a favorable source of groundwater. Therefore, direct 

exposure to groundwater is not expected to occur at any of the three sites under current and/or future 
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land uses. NSGL is an active Navy facility and is expected to remain active for the foreseeable future. In 

accordance with NSGL Base Instruction 11130.1, dated September 29, 2003, use of groundwater and 

surface water runoff within all geographical areas of the base, for any purpose, is strictly prohibited 

without prior written approval. Groundwater underlying NSGL is not used for drinking water and .is not 

expected to be used in the future. In addition, per the City of North Chicago Ordinance 11-7-2, the use of 

groundwater as a potable water supply is prohibited. 

The RI HHRA is based on the conservative assumption that groundwater is used for drinking. Note that 
' .. . . 

groundwater cannot be used because of the current institutional controls (Base Instruction and the North 

Chicago ordinance) and physical limitations (low yield). Therefore, the groundwater is not a potable water 

source, and the groundwater will be evaluated accordingly in the FFS . 
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TABLE 1-1 

SUMMARY OF INHALATION HI CALCULATIONS FOR CONSTRUCTION WORKER 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

Inhalation 
Inhalation Surface 

Soil RME HI for 
Subsurface Soil RME 

Construction Worker HI for Construction 
Worker 

Site 5 

Previous HI using 4.3 7.8 
USEPA PEF 

New HI using Illinois 
0.04 0.08 

EPA TACO PEF 

Site 9 

Previous HI using 
NA 7.7 USEPA PEF 

New HI using Illinois 
NA 0.08 EPA TACO PEF 

Site 21 

Previous HI using 
12 9 USEPA PEF 

New HI using Illinois 
0.12 0.1 

EPA TACO PEF 

Illinois EPA TACO Particulate Emissions Factor used to calculate the His for the 
inhalation exposure for the construction worker pathway. 
HI - Hazard index. 
Illinois EPA - Illinois Environmental Protection Agency. 
NA - Not applicable. 
PEF - Particulate Emissions Factor 
RME - Reasonable Maximum Exposure 
TACO - Tiered Approach to Corrective Action. Objectives 
USEPA - United States Environmental Protection Agency . 
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2.0 REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS 

This section presents the remedial action objectives (RAOs) for Sites 5, 9, and 21. The objectives and 

goals for the remedial action .at each site provide the basis for selecting RAOs and identifying remedy 

technologies to address unacceptable exposure scenarios that may be encountered. This section also 

presents general response actions (GRAs) for contaminated media at each site. GRAs are categories of 

actions that could be implemented to satisfy or address a component of the RAOs for each site. Lastly, 

this section provides an estimate of the area and volume of contaminated media to be addressed at each 

site. 

2.1 REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals that define the objectives of conducting remedial actions to protect 
i 

human h.ealth and the environment. The RAOs specify the COCs, potential exposure routes and 

receptors, and acceptable ranges of contaminant concentrations [i.e., preliminary remediation goals 

(PRGs)] for the site. Section 2.1.1 presents the RAOs developed for each site. PRGs are discussed in 

• Section 2.2. 

• 

2.1.1 Statement of Remedial Action Objectives 

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or 

acceptable contaminant concentrations. The RAOs for this FFS were developed based on the current 

land use as industrial/commercial property and future potential land use as residential property, with the 

goal of protecting the public from potential current and future health risks.· The RAOs were also 

developed in consideration of- the existing prohibitions on groundwater use. 

The following RAOs were developed for Sites 5, 9, and 21: 

RAO 1: Prevent residential exposure through ingestion, dust inhalation, and dermal contact to 

contaminated surface soil (Sites 5 and 21) and subsurface soil (Sites 5, 9, and 21) with COG 

concentrations exceeding PRGs. 

RAO 2: Prevent industrial/commercial and construction worker exposure through ingestion, dust 

inhalation, and.dermal contact to contaminated surface soil (Sites 5 and 21) and subsurface soil (Sites 9 
. ' . 

and 21) with COG concentrations exceeding T AGO criteria.· 
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RAO 3: Return the groundwater resource to beneficial use, if practicable, and address human health risks 

associated with groundwater consumption. 

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria 

Applicable requirements are cleanup standards, stand~rds of control, or other substantive environmental 

protection requirements, criteria, or limitations promulgated under federal or state environmental or facility 

siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance found at a CERCLA site. 

If a requirement is. not applicable, it still may be relevant and appropriate. Relevant and appropriate 

requirements are those cleanup standards that address problems or situations sufficiently similar to those 

encountered at the CERCLA site. A requirement that is relevant and appropriate may not meet one or 

more jurisdictional prerequisites for· applicability but still make sense at the site, given the circumstances 

of the site and the release. 

When a requirement is deemed relevant and appropriate, it must be complied with as if it were applicable . 

However, there are significant differences between the identification and analysis of the two types of 

requirements. Applicability is a legal and jurisdictional determination, while the determination of relevant 

and appropriate relies on professional judgment, considering environmental and technical factors at the 

site. Also, there is more flexibility when determining relevant and appropriate. A requirement may be 

relevant in that it covers situations similar to those at the site, but may not be appropriate; therefore, may 

not be well suited to the site. In some situations, only portions of a requirement or regulation may be 
' . 

judged relevant and appropriate; however, if a requirement is applicable; all substantive parts must be 

followed. 

2.1.2.1 Chemical-Specific ARARs and TBCs 

Federal and state chemical-specific applicable or relevant and appropriate requirements (ARARs) and to 

be considered criteria (TBCs) are listed in Table 2-1. 

The Illinois EPA TACO Tier 1 Soil Remediation Objectives were retained as TBCs. The Tier 1 TACO for 

residential and l/C properties does not regulate activities at a site or mandate fixed cleanup standards; 

rather, TACO provides methodologies for meeting th.e requirements of programs to which it is applied 

[Illinois Pollution Control Board No. R97-12 [A], p.1 (Illinois EPA, 2007)]. The applicability section of 

TACO provides that a person "may elect to proceed under this Part" [35 IAC 7 42.105(a)]. This language 

031310/P 2-2 CTO F275, 510, C064 

• 

• 



•• 

• 

• 

Naval Station Great Lakes 
Sites 5, 9, and 21 FFS 

Revision: 0 
Date: October 2013 

Section: 2 
Page: 3 of 9 

is permissive, not a requirement. Therefore, TACO is not enforceable by its own terms, but relies upon 

the language of the governing program for its enforceability. Bec;:ause TACO is not enforceable unto 

itself, TACO cannot be an ARAR as defined in the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP) and must be treated as TBC guidance. 

The concentrations of several COCs were greater than their l/C and/or construction worker exposure 

TACO criteria, but were still within the USEPA acceptable risk range. The l/C and construction worker 

exposure TACO criteria will be considered in the evaluation of the alternatives. 

Groundwater standards for Class I groundwater listed in· 35 IAC 620 were retained as chemical-specific 

ARARs. However, because of the existing groundwater use restrictions, groundwater cannot be used as 

drinking water. Therefore, MCLs are not relevant because they are only used for drinking water. 

Similarly, Illinois EPA TACO values are not pertinent because the groundwater use restrictions prevent 

exposure to the groundwater. The TACO values are risk-based, and the restrictions eliminate the 

exposure pathway, which eliminates the risk. 

2.1.2.2 Location-Specific ARARs and TBCs 

As noted in Table 2-2, there are no Federal and .state location-specific ARARs and TBCs. 

The Illinois Coastal Management Program (ICMP) was evaluated as a location-specific TBC. In January 
. . 

2012, National Oceanic and Atmospheric Administration approved the ICMP, which was prepared 

according to the federal Coastal Zone Management Act. The ICMP identifies a framework of existing 

programs, laws, and policies that bring state agencies into a comprehensive network. The ICMP does 

not provide any additional rules or regulations. The CERCLA process, which identifies ARARs and TBCs 
. . . . 

through input from both USEPA and state agencies, will identify the enforceable policies that would be 

identified using the ICMP process. Because the ICMP process would be duplicative, administrative, and 

provide no additional substantive requirements, the ICMP could be excluded from the ARAR/TBC list. 

Several other potential location-specific ARARs were considered, including 35 IAC 703.184 which 

addresses siting information under the Resource Conservation and Recovery Act (RCRA) permit 

program, 35 IAC 724.118 which addresses location standards for hazardous waste treatment, storage, 

and disposal facilities, 35 IAC 811.102 which addresses location standards. for new solid waste landfills, 

35 IAC 811.3.02 which addresses locations standards for putrescible and chemical waste landfills, and 

Section 22.19a and 22.19b of the Illinois Environmental Protection Act which address sanitary landfills 

and waste disposal sites located within 100-year flood plains. None of the sites were RCRA-permitted 
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facilities, hazardous waste management or disposal facilities, or solid waste disposal facilities (including 

sanitary landfills and putrescible and chemical waste landfills), so none of these potential requirements 

are applicable. The results of chemical analyses are very low and do not suggest the presence of waste 

which generally have high contaminant concentrations. . Similarly, visual observations of subsurface 

samples did not indicate the presence of significant quantities of debris and waste which would be typical 

of a disposal site. Therefore, because of the absence of waste, none of the potential location-specific 

ARARs are appropriate. Thus, there are no location-specific ARARs. 

2.1.2.3 Action-Specific ARARs 

Action-specific ARARs and TBCs are those regulations, criteria, and guidance that must be complied with 

or taken into consideration during on-site implementation of GRAs. Action-specific ARARs and TBC 

criteria are technology- or activity-based controls or restrictions on activities related to management of 

hazardous substances. Action-specific ARARs pertain to implementing a given remedy. Action-specific 

ARARs and TBCs are listed along with appropriate actions in Table 2-3. 

2.2 PRELIMINARY REMEDIAL GOALS 

2.2.1 Residential Soil PRGs 

PRGs were developed for the Sites to establish target cleanup goals for remedial actions to reduce COC 

concentrations in .soil, and mitigate the unacceptable risks to human health. Final cleanup goals for the 

selected remedial actions will be documented in the Record of Decision (ROD). 

PRGs can be developed based on chemical-specific ARARs, when available, or risk-based factors. In 

addition, the presence of COCs in background locations is also considered in developing the PRGs .. The 

following describes the approach taken to select. Residential PRGs for surface soil and subsurface soil. 

The re-evaluation of the risk for the Construction Worker scenario using Illinois EPA PEF values indicates 

that there is no unacceptable risk. Therefore, PRGs that are protective of Construction Workers do not 

need to be calculated. 

As noted in Section 1.3.3, the maximum TCDD TEQ (8.9 ng/kg) at Site 9 was significantly less than the 

screening level for residential exposure of 50 ng/kg. · Therefore, TCDD TEQ was not considered further 

and a PRG for TCDD TEQ was not developed. 
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The surface soil PRG selection process for inorganics is the same as for PAHs. The following potential 
' 

PRGs were considered: 

• TACO - Residential Inhalation. 

• TACO- Residential Ingestion . 

. • ICLR 10-5 Risk-based PRG using USEPA methods (considered 10-4 to 10-s, but generally found to be 

protective). 

• Non-carcinogenic risk (HI = 1) Risk-based PRG using USEPA methods. 

• Background (Illinois EPA). 

These values fall into the TBC category, so none of the criteria are given any priority for being either 

applicable or relevant and appropriate. Because of Navy policy, clean-up criteria are not to be .set at 

values less than background. So, any of the potential PRGs that are less than background are eliminated 

from further consideration. If this eliminates the other PRGs, then the background value is selected as 

the PRG. The PRGs for surface soil were selected as described below . 

Metals: Select the lower of the Residential Inhalation TACO and Resi.dential Ingestion TACO as. the PRG. 

If background is higher than the minimum TACO, then select background as the PRG. 

Exceptions: 

• Iron has no TACO values. The only other value developed was the HI risk-based value of 

55,000 mg/kg. (Background is 15,900 mg/kg.) 

• If the maximum lead concentration is greater than 400 mg/kg, then lead will be included as a COC 

with a PRG of 400 mg/kg. 

PAHs: The lower of the Residential Inhalation TACO and Residential Ingestion TACO will be selected as 

the PRG. If background is higher than the minimum TACO, then background will be selected as the 

PRG. 

Actual application of PRGs does allow for the use of site-wide evaluations of contaminant concentrations. 

• Therefore, PRGs do not necessarily represent a "not to exceed" concentration. 
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Subsurface Soil - Residential 

·The subsurface soil PRG selection process for inorganics is different from that for PAHs. Specifically, the 

Illinois EPA PAH background data cannot be used for subsurface soil. The following potential PRGs · 

were considered: 

• TACO- Residential Inhalation. 

• TACO- Residential Ingestion. 

• ILCR 10·5 Risk-based PRG using USEPA methods. 

• Non-carcinogenic risk (HI= 1) Risk-based PRG using USEPA methods. 

• · Background (Illinois EPA) - lnorganics only. 

These values fall into the TBC category, so none of the criteria are given any priority for being either 

applicable or relevant and appropriate. Because of Navy policy, clean-up criteria are not to be set at 

values less than background. So, any of the potential PRGs that are less than background are eliminated 

from further consideration. If this eliminates the other PRGs, ttien the background value is selected as 

the PRG. The PRGs for subsurface soil were selected as described below. 

Metals: The lower of the Residential Inhalation TACO and Residential Ingestion TACO will be the PRG. If 

background is higher than the minimum TACO, then background will be selected as the PRG. 

Exceptions: 

• Iron has no TACO V§_lues. The only other value developed was the HI risk-based value of . 

55,000 mg/kg. 

• Cobalt has a TACO value of 2,400 mg/kg and a HI risk-based value of 24 mg/kg. In this case, the 

lower value (24 mg/kg) will be selected. 

• If the maximum lead concentration is greater than 400 mg/kg, then lead will be included as a COC, 

with a PRG of 400 mg/kg .. 

PAHs: Use the PRGs based on an ILCR of 10-5. 

• 

Actual application of PRGs does allow for the use of site-wide evaluations of contaminant concentrations. • 

Therefore, PRGs do not necessarily represent a "not to exceed" concentration. For selection of PAH 
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subsurface soil PR Gs, this FFS utilizes 1x10-5 target concentrations based on a comparison to acceptable 

PAH background surface soil risk levels. 

Tables 2-4, 2-5, and 2-6 summarize the development and selection of the residential soil PRGs. for 

Sites 5, 9, and 21, respectively. 

2.2.2 l/C and Construction Worker Exposure Soil PRGs 

Although thete were no unacceptable risks associated with l/C and construction worker exposure 

scenarios to soil, the corresponding TACO values for the COCs identified in the surface and subsurface 

soil are retained as PRGs. Table 2-7 summarizes the l/C and constru'ction worker exposure soil PRGs for 

COCs at Sites 5, 9, and 21. 

2.2.3 Groundwater PRGs 

Groundwater PRGs were developed based on groundwater standards in 35 IAC 620, Federal MCLs, and 

Illinois EPA TACO values. Based on current site information, the groundwater is assumed to be 

classified as Class I under 35 IAC 620. Existing administrative restrictions on groundwater use and low 

yield prevent the effective use of groundwater as a drinking water source, so although MCLs and TACOs 

have been considered, exposure routes are not complete and they were not used to select PRGs. 

Table 2-8 summarizes the development and selection of the groundwater PRGs for Sites 5, 9, and 21. 

2.2,4 Summary of Exceedances of PRGs 

For Site 5, exceedances of residential PRGs in surface soil are shown on Figure 2-1, and exceedances of 

l/C and construction worker TACO criteria in surface soil are shown on Figure 2-2. Exceedances of 

residential PRGs in subsurface soil are shown on Figure 2-3, and exceedances of l/C and construction 

worker TACO criteria in subsurface soil ar~ shown on Figure 2-4. Exceedances of groundwater PRGs 

are shown on Figure 2-5. 

For Site 9, exceedances of residential PRGs in subsurface soil are shown on Figure 2-6, and 

exceedances of l/C and construction worker TACO criteria in subsurface soil are shown on Figure 2-7. 

Exceedances of groundwater PRGs are shown on Figure 2-8 . 

For Site 21, exceedances of residential PRGs in surface soil are shown on Figure 2-9, and exceedances 

of l/C and construction worker TACO criteria in surface soil are shown on Figure 2-10. Exceedances of 
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residential PRGs in subsurface soil are shown on Figure 2-11, and exceedances of l/C and construction 

worker TACO criteria in subsurface soil are shown on Figure 2-12. Exceedances of groundwater PRGs 

are shown on Figure 2-13. 

2.3 GENERAL RESPONSE ACTIONS 

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with 

one or more others) to attain the RAOs. Because the HHRA identified potential noncarcinogenic risks 

that exceeded the HI of 1 and carcinogenic risks that exceeded 1 x 10-4, the following GRAs for soil were 

developed at Sites 5, 9, and 21: 

• No Action - No direct action to be taken to remediate the site. 

• Limited Action [i.e., Land Use Controls (LUCs)]. 

• Containment. 

• Excavation and Disposal of Contaminated Soil. 

For groundwater, the following GRAs were developed: 

• No Action - No direct action to be taken to remediate the site. 

• Limited Action (i.e., LUCs and Monitoring). 

• Treatment. 

2.4 ESTIMATED VOLUME OF CONTAMINATED MEDIA 

Figures 2-1. and 2-3 show the locations of COC concentrations greater than residential PRGs at Site 5 in 

surface soil and subsurface soil, respectively. Figure 2-6 shows the locations of COC con<?entrations 

greater than residential PRGs in subsurface soil at Site 9. Figures 2-9 and 2-11 show the locations of 

COC concentrations greater than residential PRGs at Site 21 in· surface· soil and subsurface soil, 

respectively. The figures were used to estimate the extent of contamination and volume of contaminated 

soil at each site (see Appendix B). 

The depth of contamination is based on the results of the surface and subsurface soil sampling. At 

Site s: contaminants are present in the surface and subsurface soil, generally to a depth of approximately 

4 feet bgs, and the estimated volume of contaminated soil is 4,000 cubic yards (cy). At Site 9, there is no 

contaminated soil in the surface soil interval, but there· is contaminated soil at several subsurfa.ce 

intervals, and the estimated volume of contaminated soil is 10,000 cy. At Site 21, contaminants are 

031310/P 2-8 CTO F275, 510, C064 
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present in the surface and subsurface soil, generally to a depth of approximately 4 feet bgs, and the 

estimated volume of contaminated soil is 3,000 cy. 

Because of the limited extent of soil with contaminant concentrations greater than l/C and construction 

worker exposure criteria, no volume was calculated on this basis. Similarly, groundwater with 

contaminant concentrations greater than PRGs have only been identified in one well at each site. No 
I 

plumes have been delineated, so the volume of contaminated groundwater has not been calculated . 

031310/P 2-9 CTO F275, 510, C064 
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Requirement Citation 

Federal 

Cancer Slope 
Factors (CSFs) -

Reference Doses 
- --

(RfDs) -

• 
TABLE 2-1 

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF5 

Status Synopsis Evaluation/Action To Be Taken 

To Be These are guidance values Used to compute the individual 
Considered used to evaluate the potential incremental cancer risk resulting from 

carcinogenic hazard caused by exposure to carcinogenic 
exposure to contaminants. contaminants in site media. Risks 
Slope factors are developed by due to carcinogens as assessed with 
EPA from health effects slope factors will be addressed 
assessments. Carcinogenic through excavation and off-site 
effects present the most up-to- disposal and/or land use controls 
date information on cancer risk (LUCs). 
potency. Potency factors are 
developed by EPA from Health 
Effects Assessments of 
evaluation by the Carcinogenic 
Assessment Group. 

To Be Guidance used to compute Used to calculate potential non-
Considered human health hazard resulting carcinogenic hazards caused by 

from exposure to non- exposure to contaminants. Hazards 
carcinogens in site media. due to noncarcinogens with EPA 
RfDs are considered to be the RfDs will be addressed through 
levels unlikely to cause excavation and off-site disposal 
significant adverse health and/or land use controls (LUCs). 
effects associated with a 
threshold mechanism of action 
in human exposure for a 
lifetime. 

• 

5 9 21 _ ·I 

x x x 

x x x 



Requirement Citation 

Federal (continued) 

Guidelines for EPN630/P-
Carcinog~n Risk 03/001 F (March 
Assessment 2005) 

Supplemental EPN630/R-
Guidance for 03/003F (March 
Assessing 2005) 
Susceptibility 
from Early-Life 
Exposure to 
Carcinogens 

• 

TABLE 2-1 

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 2 OF 5 

Status Synopsis Evaluation/Action To Be Taken 

To Be Guidance for assessing cancer Used to calculate potential 
Considered risk. carcinogenic risks caused by 

exposure to contaminants. Hazards 
due to carcinogens assessed through 
this guidance will be addressed 
through excavation and off-site 
disposal and/or land use controls 
(LUCs). 

To Be Guidance of assessing cancer Used to calculate potential 
Considered risks to children. carcinogenic risks to children caused 

by exposure to contaminants. 
Carcinogenic risks to children 
assessed through this guidance will 
be addressed through excavation 
and off-site disposal and/or.land use 
controls (LUCs). 

• 

5 9 21 

x x x 

x x x 

• 



• 

Requirement Citation 

State 

Illinois EPA 35 IAC 742.505 
Tiered Approach (a)(1) and (a)(2) -
to Corrective (Tier 1 Soil 
Action Objectives Remediation 
(TACO) - Tier 1 Objectives); 
Soil Remediation 742.1012 -
Objectives (Institutional 

Controls, 
Federally Owned 
Property); 
Section 
742.Table G and 
Table H -
Background Soil 
Concentrations 

- -- -

•• 
TABLE 2-1 

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs 
SITES 5; 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 3 OF 5 

Status Synopsis Evaluation/Action To Be Taken 

To Be This Part sets forth procedures These values were considered during 
Considered for evaluating the risk to human soil PRG development, but none 

health posed by environmental were selected as PRGs. Naval 
conditions and developing Station Great Lakes is in Metropolitan 
remediation objectives that area where TACO background 
achieve acceptable risk levels, values apply, which were used as 
and to provide for the adequate PRGs if greater than risk-based 
protection of human health and PR Gs. 
lhe environment based on the 
risks to human health posed by 
environmental conditions while 
incorporating site related 
information. A Tier 1 evaluation 
compares· the concentration of 
contaminants detected at a site 

-
to the corresponding tabulated - . -

remediation objectives for 
residential and 
industrial/commercial 
properties. 

• 

5 9 21 

x x x 

- - . 



Requirement Citation 

Illinois EPA 35 IAC 742 
Tiered Approach Subpart I (Tier 3 
to Corrective Evaluation); 
Action Objectives 742.1012 -
(TACO) - Tier 3 (Institutional 
Evaluation Controls, 

Federally Owned 
Property); · 
Section 
742.Table G and 
Table H -
Background Soil 
Concentrations 

• 

TABLE 2-1 

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE40F5 

Status Synopsis Evaluation/Action To Be Taken 

To Be This Part sets forth procedures This methodology was used to 
Considered for evaluating the risk to human develop soil PRGs, but none were 

health posed by environmental selected as PRGs. Naval Station 
conditions and developing Great Lakes is in Metropolitan area 
remediation objectives that where TACO background values 
achieve· acceptable risk levels, apply, which were used as PRGs if 
and to provide for the adequate greater than risk-based PRGs. 
protection of human health and 
the environment based on the 
risks to human health posed by 
environmental conditions while 
incorporating site related 
information. Tier 3 sets forth a 
flexible framework to develop 
remediation objectives outside 
of the requirements of Tiers 1 
and 2, specifically target 
cancer risk ranging between 1 
in 1,000,000 and 1 in 10,000 at 
the point of human exposure or 
a target hazard quotient 
greater than 1. 

•• 

5 9 21 

x x x 

• 



••• 

Requirement Citation 

Illinois EPA 35 IAC 620 
Groundwater Subpart B 
Quality (Groundwater 
Regulations Class.ification); 

620.410 
(Groundwater 
Quality 
Standards for 
Class I: Potable 
Resource 
Groundwater); 
620.450(a) 
(Alternative 
Groundwater 
Quality 
Standards -
Groundwater 
Quality 
Restoration 
Standards) 

• 
TABLE 2-1 

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 5 OF 5 

Status Synopsis Evaluation/Action To Be Taken 

Applicable These regulations prescribe These standards will be used as 
various aspects of groundwater PRGs for groundwater. The 
quality, including method of alternative standards may be 
classification of groundwater, implemented, if needed. 
standards for quality of 
groundwaters, and conditions 
for alternative standards. 

- . 

• 

5 9 21 

x x x 



Requirement 

Federal 

I 
State 

I 

••• 

TABLE 2-2 

FEDERAL AND STATE LOCATION-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

Citation Status Synopsis Evaluation/Action to be Taken 

There are no federal location-specific ARARs. 

There are no State location-specific ARARs. 

• 

5 9 21 

x x x 

x x x 

• 



• 

Requirement Citation 

. Federal 

State 

Identification 35 IAC 721 
and Listing of Subparts C and 
Hazardous D 
Waste 

Standards 35 IAC 722. 111 
Applicable to and .subpart C 
Generators of 
Hazardous 
Waste 

Fugitive 
~ 

35 IAC 212 
Particulate Dust Subpart K 

• 
TABLE 2-3 

FEDERAL AND STATE ACTION-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF4 

Status Synopsis Evaluation/Action To Be Taken 

There are no federal action-specific ARARs. 

Applicable Identifies those solid wastes These regulations would apply when 
that are subject to regulation as determining whether or not a solid 
hazardous wastes. waste, such as contaminated soil is 

hazardous, either by being listed or 
exhibiting a hazardous characteristic. 

Applicable Characterization of waste is If contaminated soil is determined to 
required to determine if it is a be hazardous, these regulations would 
hazardous waste. Subpart C apply. 
Establishes manifesting, pre-
transport, and accumulation 
requirements for hazardous 
waste. 

Applicable No persori shall cause or allow Control of dust during excavation and 
the emission of fugitive handling of soil would be implemented 
particulate matter from any to prevent material from becoming 
process, including any material airborne. 
handling· or storage activity, that 
is visible by an observer looking 
generally toward the zenith at a 
point beyond the property line 
of the source. 

• 

5 9 21 

x x x 

x x x 

x x x 



Requirement Citation 

State (continued) 

Illinois Urban None 
Manual (2010) 

Solid Waste 35 IAC 
Regulations 807.305(c) (Final 

Cover) 

Solid Waste 35 IAC 807.502 
Regulations (Closure 

Standards) 

• 

TABLE 2-3 

FEDERAL AND STATE ACTION-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE20F4 

Status Synopsis Evaluation/Action To Be Taken 

To be The standards and associated Soil excavation activities would need 
considered materials describe best to meet these requirements. 

management practices for 
controlling non-point source 
pollution impacts that affect 
ecosystems in existing 
communities and developing 
areas. The manual includes 
BMPs for soil erosion and 
sediment control; stormwater 
management; and special area 
protection. 

Relevant and Requires a compacted layer of The uncontaminated s1:1rface soil, 
Appropriate not less than two feet of asphalt pavement of the roads, and 

suitable material shall be foundations and buildings over the · 
placed of a solid waste landfill ravine fill meets this requirement. 
at closure. 

Relevant and Requires site closure in a Land use controls will be developed to 
Appropriate manner that minimizes the provide for inspection of the cover. 

need for further maintenance 
and controls, minimizes, or 
eliminates post-closure 
releases. 

• 

5 9 21 

x x x 

x 

x 

• 



• 

Requirement Citation 

Standards for 35 IAC 
New Solid 811.110(g)(1) 
Waste Landfills (Deed notation) 

Underground 35 IAC 730.151; 
Injection Control 730.110(c) 
Operating 
Requirements 

Uniform 765 Illinois 
Environmental Compiled 
Covenants Act Statutes (ILCS). 
(UECA) 122 

• 
TABLE 2-3 

FEDERAL AND STATE ACTION-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE30F4 

Status Synopsis Evaluation/Action To Be Taken 

Relevant and Requires that the owner or The site is currently owned by the 
Appropriate operator shall record a notation Navy, and there are no plans for 

on the deed to the landfill property conveyance. In the event 
facility property. that the property is to be transferred, a 

notation will be made- on the deed to 
indicate the presence of the ravine fill 
at Site 9. 

Applicable Sets forth technical criteria and These regulations apply to installation 
standards for the Underground and abandonment of wells used for 
Injection Control (UIC) underground injection of oxidizing 
Program. chemical. Wells for in-situ chemical 

oxidation injection would be Class V 
wells. 

Applicable Ensures that land use If the property is transferred to a non-
restrictions, mandated federal owner, then LUCs will be 
environmental monitoring recorded in the deed through this act: 
requirements, and a wide range 
of common engineering 
controls designed to control the 
potential environmental risk of 
residual contamination will be 
recorded in the land records 
and effectively enforced 
indefinitely. 

• 

5 9 21 

x 

x x x 

x x x 



Requirement Citation 

Special Waste 35 IAC 808.121 
Classifications (Generator 

Obligations), 

35 IAC 808.110 
(Definitions), 

35 IAC 809.103 
(Definitions) 

• 

TABLE 2-3 

FEDERAL AND STATE ACTION-SPECIFIC ARARs and TBCs 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 4 OF 4 

Status Synopsis Evaluation/Action To Be Taken 
Applicable Defines "special waste" and Wastes generated during remediation 

requires those who generate will be evaluated to determine if they 
waste shall determine whether are special wastes or certified that the 
the waste is a special waste. soil waste meets the exemptions. 
Special wastes include all Wastes determined to be special 
hazardous wastes and wastes wastes will be transported and 
resulting from the treatment of disposed ·of according to the special 
contaminated media. waste regulations. 

• 

5 9 21 

x x x 

• 



• 

• 

• 

TABLE 2-4 

PRELIMINARY REMEDIATION GOALS - SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

Risk Based PRGs Surface Soil 

TACO TACO 
coc Background111 Residential Residential 

Non-Carcinogenic Risk 
lnhalation121 lngestion131 Target Cancer Risk Level 

1E-06 1E-05 1E-04 Hl=1 Target Organ 

Residential Exposure 
Metals (mg/kg) 
ARSENIC 13 750 c 13 0.39 3.9 39 22 Skin 
IRON 15,900 NC NC NA NA NA 55,000 Gastrointestinal svstem 
MANGANESE 636 69,000 N 1,600 N NA NA NA 1,830 Central Nervous Svstem 
Polvnuclear Aromatic Hvdrocarbons lua/kg) 
BENZO A ANTHRACENE 1,800 NC 900 c 150 1 500 15 000 NA NA 
BENZO A PYRENE 2,100 NC 90 c 15 150 1 500 NA NA 
BENZO B FLUORANTHENE 2,100 NC 900 c 150 1 500 15 000 NA NA 
BENZO K FLUORANTHENE 1,700 NC 9000 c 1500 15 000 150 000 NA NA 
DIBENZO A,HJANTHRACENE 420 NC 90 c 15 150 1 500 NA NA 
INDENOl1,2,3-CD)PYRENE 1,600 NC 900 c 150 1 500 15,000 NA NA 

Notes: 
1 - PAH background values are not applicable to subsurface soil. 
2- Section 742 Table A, Tier 1, Soil Remediation Objectives- Residential/Industrial/Commercial (Ingestion or lnhalation)(Online, 2013). 
3 - Soil Remediation Objectives for Residential/Industrial/Commercial properties, Non-TACO Chemicals (2013). 

C = Carcinogen. 
COC = Chemical of Concern. 
HI = Hazard Index . 
ILCR = Incremental Lifetime Cancer Risk. 
J = Estimated Value. 
N = Non-carcinogen. 
NA = Not Available/Not Applicable. 
NC = No Criteria . 

PRG Selection 
Average 

Maximum 
Positive 

PRG Basis 

12 5.64 13 TACO lnaestion 
66,000 20,379 55,000 Hl=1 

940 441 1 600 TACO lnaestion 

6100 1 080 1.800 Background 
12 000 1 655 2.100 Background 
14 000 2198 2.100 Background 
5 800 874 9 000 TACO lnaestion 
2 300 393 420 Back around 
9 700 1 323 1 600 Back around 

S_ubsurface Soil 

r 
PRG Selection 

Average 
Maximum 

I Positive 
ILCR HI PRG Basis ILCR HI 

3E-05 0.6 16 7.18 13 TACO lnaestion 3E-05 0.6 
( NA 1 - - - - - -

NA 0.9 1,800 743 1,600 TACO Ingestion NA 1 

1E-05 NA 22 000. 661 1,500 ILCR=1E-5 1E-05 NA 
1E-04 NA 18,000 I 618 150 ILCR=1E-5 1E-05 NA 
1E-05 NA 22.000 I 813 1,500 ILCR-1E-5 1E-05 NA 
6E-06 NA 11 000 363 15,000 ILCR-1E-5 1E-05 NA 
3E-05 NA 3 700 J 131 150 ILCR=1E-5 1E-05 NA 
1E-05 NA 12 000 418 1,500 ILCR=1E-5 1E-05 NA 



• 

• 

• 

TACO TACO 
CCC Background111 Residential Residential 

lnhalation121 lngestion131 

Metals mg/kg) 
ARSENIC 13 750 c 13 
LEAD 36 NA 400 
MANGANESE 636 69,000 N 1,600 N 
Polynuclear Aromatic Hydrocarbons (ug/kg) 
BENZO A)ANTHRACENE 1,800 NC 900 c 
BENZO A PYRE NE 2,100 NC 90 c 
BENZO 8 FLUORANTHENE 2,100 NC 900 c 
DIBENZO A,H)ANTHRACENE 420 NC 90 c 
INDEN0(1,2,3-CD)PYRENE 1,600 NC 900 c 

Notes: 
1 - PAH background values are not applicable to subsurface soil. 

TABLE 2-5 

PRELIMINARY REMEDIATION GOALS - SOIL - SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
- GREAT [AKES, ILLINOIS 

Risk Based PRGs 

Target Cancer Risk Level Non-Carcinogenic Risk 

1E-06 1E-05 1E-04 Hl=1 Target Organ 

Residential Exposure 

0.39 3.9 39 22 Skin 
NA<4> NA<4> NA<4> NA<4> NA<4> 

NA NA NA 1,830 Central Nervous System 

150 1,500 15,000 NA NA 
15 150 1,500 NA NA 

150 1,500 15,000 NA NA 
15 150 1,500 NA NA 
150 1,500 15,000 NA NA 

2 - Section 742 Table A, Tier 1, Soil Remediation Objectives~ Residential/Industrial/Commercial (Ingestion or lnhalation)(Online, 2013). 
3 - Soil Remediation Objectives for Residential/Industrial/Commercial properties, Non-TACO Chemicals (2013). 

Subsurface Soil 

PRG Selection 
Maximum 

Average 
Positive 

PRG Basis 

115 J 15.3 13 TACO Ingestion 

15,000 595 400 TACO Ingestion 
1,090 J 620 1,600 TACO Ingestion 

490 119 1,500 ILCR-1E-5 
540 173 150 ILCR=1E-5 

1,100 261 1,500 ILCR=1E-5 
240 39.1 150 ILCR=1E-5 
660 149 1,500 ILCR=1E-5 

4 - Lead risk is calculated using a blood lead model. The PRGs for lead based on this model are 418 mg/kg for residential users, 1,962 mg/kg for industrial workers, and 1,881 mg/kg for construction workers. 

C = Carcinogen. 
COC = Chemical of Concern. 
HI= Hazard Index. 
ILCR =Incremental Lifetime Cancer Risk. 
J = Estimated Value. 
N =Non-carcinogen. 
NA = Not Available/Not Applicable. 
NC = No Criteria. 

ILCR HI 

3E-05 0.590909 
NA NA 
NA 1 

1E-05 NA 
1E-05 NA 
1E-05 NA 
1E-05 NA 
1E-05 NA 



• 

• 

TABLE 2-6 

PRELIMINARY REMEDIATION GOALS - SOIL - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

- - HHRA Based PRGs Surface Soil 

TACO TACO 
coc Background111 Residential Residential 

lnhalation12> lngestion131 Target Cancer Risk Level Non-Carcinogenic Risk 

1E-06 1E-05 1E-04 HI =1 Target Organ 

Metals (mQ/k!ll 
ARSENIC 13 750 c 13 0.39 3.9 39 22 Skin 
COBALT 8.9 NC 4700 N NA NA NA 24 Thvroid 
IRON 15,900 NC NC NA NA NA 55,000 Gastrointestinal svstem 
LEAD 36 NA 400 NA141 NA!•> NA!•> NAI•> NA141 

Polvnuclear Aromatic Hvdrocarbons (uq/kq) 
BENZO A ANTHRACENE 1,800 NC 900 c 150 1500 15,000 NA NA 
BENZO A PYRENE 2,100 NC 90 c 15 150 1,500 NA NA 
BENZO B FLUORANTHENE 2,100 NC 900 c 150 1500 15,000 NA NA 
BENZO K FLUORANTHENE 1,700 NC 9,000 c 1,500 15,000 150,000 NA NA 
CHRYSENE 2,700 NC 88,000 c 15,000 150,000 1,500,000 NA NA 
DIBENZO A,H)ANTHRACENE 420 NC 90 c 15 150 1,500 NA NA 
INDEN0/1,2,3-CDlPYRENE 1,600 NC 900 c 150 1,500 15,000 NA NA 

Notes: 
1 - PAH background values are not applicable to subsurface soil. 
2- Section 742 Table A, Tier 1, Soil Remediation Objectives -Residential/Industrial/Commercial (Ingestion or lnhalation)(Online, 2013). 
3 - Soil Remediation Objectives for Residential/Industrial/Commercial properties, Non-TACO Chemicals (2013). 

, 

Average 
PRG Selection 

Maximum 
Positive 

PRG Basis 

Residential Exposure 

48.4 J 12 13 TACO lnciestion 
- - - - -

69,500 J 26,762 55 000 Hl=1 
428 101 400 TACO Ingestion 

22,000 J 1,894 1,800 Backciround 
38,000 J 3,334 2, 100 Backaround 
59,000 J 4,383 2,100 Backciround 
21,000 J 1,736 9,000 TACO Ingestion 
31,000 J 2.491 88,000 TACO lnaestion 
1,100 326 420 Backciround 

36,000 J 3,039 1,600 Backaround 

4 - Lead risk is calculated using a blood lead model. The PR Gs for lead based on this model are 418 mg/kg for residential users, 1, 962 mg/kg for industrial workers, and 1 , 881 mg/kg for construction workers. 

C = Carcinogen . 
COC = Chemical of Concern. 
HI = Hazard Index. 
ILCR = Incremental Lifetime Cancer Risk. 
J = Estimated Value. 
N = Non-carcinogen. 
NA = Not Available/Not Applicable. 
NC = No Criteria. 

Subsurface Soil 

.~ 

Average 
PRG Selection 

Maximum 
Positive 

ILCR HI PRG Basis ILCR HI 

3E-05 0.6 85 J 12.1 13 TACO lnciestion 3E-05 0.6 
- - 23.8 8.9 24 Hl=1 NA 1 

NA 1 65,800 J 26,966 55,000 Hl=1 NA 1 
NA NA - - - - - -

1E-05 NA 32,000 2,140 1,500 ILCR=1E-5 1E-05 NA 
1E-04 NA 27,000 2,702 150 ILCR=1E-5 1E-05 NA 
1E-05 NA 41,000 3,090 1 500 ILCR=1E-5 1E-05 NA 
6E-06 NA 14,000 1,136 15,000 ILCR=1E-5 1E-05 NA 
6E-06 NA 34,000 2,091 150,000 ILCR=1E-5 1E-05 NA 
3E-05 NA 3,300 441 150 ILCR=1E-5 1E-05 NA 
1E-05 NA 16,000 1,707 1 500 ILCR=1E-5 1E-05 NA 



• 

• 

TABLE 2-7 

TACO CRITERIA FOR INDUSTRIAUCOMMERCIAL AND CONSTRUCTION WORKER EXPOSURE - SOIL - SITES 5, 9, AND 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

- TACO TACO TACO TACO 

coc Background<1
> 

Industrial/ Industrial/ Construction Construction 
Commercial Commercial Worker Worker Site 5 
lnhalation<2

> lngestion121 lnhalation121 lngestion121 
Applies? Max 

Metals mg/kg) 
ARSENIC 13 1,200 NC 25,000 61 
COBALT 8.9 NC 120,000 NC 12,000 
LEAD 36 NC 800 NC 700 
MANGANESE 636 91,000 41,000 8,700 4,100 
IRON 15,900 NC NC NC NC 
Polynuclear Aromatic Hydrocarbons ug/kg) 
BENZ01 A ANTHRACENE 1,800 NC 8,000 NC 170,000 

· BENZ01 A PYRENE 2,100 NC 800 NC 17,000 
BENZ01 B FLUORANTHENE 2,100 NC 8,000 NC 170,000 
BENZO K FLUORANTHENE 1,700 NC 78,000 NC 1,700,000 
CHRYSENE 2,700 NC 780,000 NC 17,000,000 
DIBENZO A,H)ANTHRACENE 420 NC 800 NC 17,000 
INDEN0(1,2,3-CD)PYRENE 1,600 NC 8,000 NC 170,000 

Notes: 
1 - PAH background values are not applicable to subsurface soil. 
2 - Section 742 Appendix B, Table B Tier 1 Soil Remediation Objectives for Industrial/Commercial Properties (Online, 2013). 
X - Criterion for this contaminant needs to be considered in development of alternatives. 
Max - Maximum concentration in soil (surface and subsurface soil) 

COC = Chemical of Concern. 
NC = No Criteria . 

x 16 

x 1,800 
x 66,000 

x 22,000 
x 18,000 
x 22,000 
x 11,000 
x 20,000 
x 3,700 
x 12,000 

Site Applicability 

Site 9 

Applies? Max 

x 115 

x 15,000 
x 1,090 

x 490 
x 540 
x 1, 100 
x 410 
x 500 
x 240 
x 660 

Site 21 

Applies? Max 

x 85 
x 24 
x 428 

x 69,500 

x 32,000 
x 38,000 
x 59,000 
x 21,000 
x 34,000 
x 3,300 
x 36,000 
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Federal Illinois EPA 
coc MCL, Class I 

ug/L TACO, ug/L 

CARBON TETRACHLORIDE 5 5 
BARIUM 2,000 2,000 
ARSENIC 10 50 
LEAD 15 7.5 
PENTACHLOROPHENOL 1 1 

TABLE 2-8 

PRELIMINARY REMEDIATION GOALS -GROUNDWATER-SITES 5, 9, AND 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
. GREAT LAKES, ILLINOIS 

Illinois EPA 
Illinois EPA 

Illinois 
Illinois EPA Residential 

Industrial/ Illinois EPA 
EPA Class 

Class II Indoor 
Commercial Class I GW 

II GW 
Maximum, 

TACO, ug/L Inhalation 
Indoor Standard, 

Standard, 
ug/L 

Inhalation ug/L 
TACO, ug/L 

TACO, ug/L 
ug/L 

25 20* 76* 5 25 100 
2,000 NA NA 2 000 2 000 8,100 
200 NA NA 10 200 13.4 
100 NA NA 7.5 100 14.9 
5 NA NA 1 5 7.8 

*-Alternatives with long durations may also need components to address Indoor Inhalation TACO values. 
GW - Groundwater. 
IEPA- Illinois Environmental Protection Agency. 
MCL - Maximum Contaminant Level. 
NA - Not applicable. 
PRG - Preliminary Remediation Goal. 
TACO - Tiered Approach to Corrective Action Objectives . 

Selected 
PRG, Rationale Site 
ug/L 

5* llinois EPA Class I GW Standard 5 
2 000. Illinois EPA Class ·1 GW Standard 5 

10 Illinois EPA Class I GW Standard 9 
7.5 Illinois EPA Class I GW Standard 9 
1 Illinois EPA Class I GW Standard 21 
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Surface Soil 

Metals (mg/kg) Preliminary Remediation Goal 

Arsenic 13 

Iron 55000 

11/anganese 1600 

Polynuclear Aromatic Hydrocarbons (µg/kg) 

Benzo(a)anthracene 1800 

Benzo(a)pyrene 2100 

Benzo( b )fluoranthene 2100 ,. Benzo(k)fluoranthene 9000 

Dibenzo(a,h)anthracene 420 

lndeno( 1,2,3-cd)pyrene 1600 

NTC05-SB02 
BENZO (.A) J\NTHRACENE 
BENZO (.A) PYRENE 
BENZO (B) FLUORANTHENE 
DIBENZO (A, H) ANTHRACENE 
INDENO ( 1, 2, 3-CD) PYRENE 

Rationale 

TACO Ingestion 

Hl=1 for Residential Exposure 

TACO Ingestion 

Background 

Background 

Background 

TACO Ingestion 

Background 

Background 

:~TE:05!~~ . -

J. NOVAK 

J. LOGAN 
REVISED BY 

D.COUCH 
SCALE 

NTC05-SB21 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (B) FLOORANTHENE 
DIBENZO (A, H) ANTHRACENE 
INDENO(l, 2, 3-CD) PYRENE 

2500 
3700 
570 
2100 

05122112 

DATE 

08/29113 
DATE 

08/29113 • ~ AS NOTED ~ 

~-.~. ._-. 
-1..,~;~ ~ ... :~,,_~ ..... - ~~~:>:,+-~-,, 

0 ... _ - -- -· 
EXCEEDANCES OF RESIDENTIAL PRGs IN SURFACE SOIL 

SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

· ..... 
Legend 

• Surface Soil Location 
with Exceedances 

Surface Soil Location 
• without Exceedances 

D Site 5 Boundary 

J Estimated Value 

Note: All values are expressed 
in micrograms per kilogram (µg/kg). 

CONTRACT NUMBER CTONUMBER 

F275 

FIGURE NO. 

2-1 

DATE 

DATE 

REV 

0 



PGH P:\GIS\GREATLAKES_NS\MAPDOCSIMXDISITE05_SS_EXCEED_TACO_R3.MXD 06/21/13 JEE 

TACO 

• TACO TACO CONSTRUCTION 

INDUSTRIAL INDUSTRIAL WORKER 

INHALATION INGESTION INGESTION 

(ug/kg) (ug/kg) (ug/kg) 

BENZO(A)ANTHRACENE NC 8000 170000 

BENZO(A)PYRENE NC 800 17000 

BENZO(B)FLUORANTHENE NC 8000 170000 

DIBENZO(A,H)ANTHRACENE 800 17000 

'8000 170000 

• 

• 

BACKGROUND 
(ug/kg) 

1800 
2100 
2100 
420 
1600 

05/16/13 

DATE 

06/21/13 

SCALE 

AS NOTED 

DATE 

SURFACE SOIL SAMPLES 
WITH CONCENTRATIONS GREATERTHAN l/C 

AND CONSTRUCTION WORKER TACO 
SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

Subsurface Soil Location 
Without Exceedances 

Surface Soil Location 
0 With Exceedances 

c:J Site Boundary 

J Estimated Value 

Depth Range of Collected 
Sample (in feet bgs) 

[CG) Construction Worker Ingestion 
[CH) Construction Worker Inhalation 
(IG) Industrial/Commercial Properties Ingestion 
(IH) Industrial/Commercial Properties Inhalation 

CONTRACT NUMBER 

2120 

APPROVED BY 

R. DAVIS 

APPROVED BY 

FIGURE NO. 

2-2 

CTONUMBER 

F275 

DATE 

05/29/13 

DATE 

REV 

0 
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•• 

Legend 
Subsurface Soil Location 

0 with Exceedances 

Subsurface Soil Location 
• without Exceedances 

r--1 Site 5-Transformer 
L.....J Storage Boneyard 

J Estimated Concentration 

Note: 
1) All values are expressed in 

micrograms per kilogram (ug/kg). 
2) (0.5 - 2) sample interval, feet 

below ground surface 

NTC05-SB08 
BENZO(A)PYRENE 
BENZO(A)PYRENE-DUP 
DIBENZO(A,H)ANTHRACENE 
DIBENZO(A,H)ANTHRACENE-DUP 
NTCOS-SB08 [2 - 4] 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,'H)ANTHRACENE 

Metals (mg/kg) 

Arsenic 

Manganese 

', ~? (> 

Polynuclear Aromatic Hydrocarbons (µglkg) 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(k)fluoranlhene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

. NTC05-SB22 [0.S - 2] 

' • ~': p. ;~ f: fr ~rj 1~·~ ( BENZO(A)PYRENE 
( 0 - ./ ·. i: :~ tl I~ i '. BENZO(A)PYRENE-DUP . /~···r ''! ( '. '· ! \, 1_ DIBENZO(A,H)ANTHRACENE 

L~;{ ]) .~' -~- ~.·'·t::>) ,\_ DIBENZO~A~H)ANTHRACENE-DUP 
. -~ '. .. """"1'<';' •. 

Preliminary Remediation Goal Rationale 

13 TACO Ingestion 

1600 TACO Ingestion 

1500 IL.CR= 1&5 for Residential Exposure 

150 IL.CR= 1&5 for Residential Exposure 

1500 IL.CR= 1&5 for Residential Exposure 

15000 IL.CR= 1&5 for Residential Exposure 

150 IL.CR= 1&5 for Residential Exposure 

1500 IL.CR= 1&5 for Residential Exposure 

10/18112 

DATE 

08129113 

DATE 

08/29113 
SCALE 

AS NOTED • • NlllFAC· 

EXCEEDANCES OF RESIDENTIAL PRGs 
IN SUBSURFACE SOIL 

SITE 5-TRANSFORMER STORAGE BONEYARD 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

CONTRACT NUMBER 

FIGURE NO. 

2-3 

CTONUMBER 

F275 

DATE 

Io ~ I 
DATE 

REV 

0 
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PGH P:\GISIGREATlAKES_NS\MAPDOCSIMXD\SITE05_SSB_EXCEED_ TACO_R2.MXD 06/21/13 JEE 

TACO 
INDUSTRIAL 
INHALATION 
(ug/kg) 

BENZO(A)ANTHRACENE NC 
BENZO(A)PYRENE NC 
BENZO(B)FLUORANTHENE NC 
DIBENZO(A,H)ANTH~~ENE 

Aerial photograph provided by ESRl's ArcGIS Online World 
Imagery map service(© 2011 ESRI and its data suppliers). 

TACO 
TACO CONSTRUCTION 
INDUSTRIAL WORKER 
INGESTION INGESTION 
(ug/kg) (ug(kg) 

8000 .170000 
800 17000 
80_00 ,170000 -
800 17000 

.. ; 

05/16/13 

DATE 

06/21/13 

SCALE 
AS NOTED 

DATE 

WITH CONCENTRATIONS GREATER THAN l/C 
AND CONSTRUCTION WORKE~ TACO 

SITE 5-TRANSFORMER STORAGE BONEYARD 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS' 

0 

• 
Subsurface Soil Location 
With Exceedances 

Subsurface Soil Location 
Without Exceedances 

Estimated Value 

Depth Range of Collected 
Sample (in feet bgs) 

[CG] Construction Worker Ingestion 
[CH] Construction Worker Inhalation 
[IG] Industrial/Commercial Properties Ingestion 
[IH] Industrial/Commercial Properties Inhalation 

CONTRACT NUMBER 
2120 

APPROVED BY 
R. DAVIS 

APPROVED BY 

CTONUMBER 

F275 

DATE 
5/29/13 

DATE 

N 

FIGURE NO. 
2-4 

REV 
0 
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• 
Groundwater Location with Exceedances 
Groundwater Location without Exceedances 

D Site 5 -Transformer Storage Boneyard 

[5] PRG 

Note: 
1) All values are expressed in micrograms per liter (ug/L). 

t
·,,, 

; --: "1 

I 

i . . f . . . ,i. ' 

DRAWN BY 

S.PAXTON 

CHECKED BY 

J. LOGAN 

DATE 

10/18/12 

DATE 

09/19/13 

DATE 

09/19/13 

SCALE 

AS NOTED 

EXCEEDANCES OF GROUNDWATER PRGs 
SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

'' -~ 
L 

CONTRACT NUMBER 

FIGURE NO. 

2-5 

CTONUMBER 

F275 

ID·~ 
DATE 

REV 

0 



• • • PGH P:\GISIGREATLAKES_NSIMAPDOCSIMXD\SITE09_PRG_EXCEEDANCE_TAGS_R2.MXD 09123/13 DC 

Subsurface Soll 

Metals (mg/kg) 

Arsenic 

Lead 

Manganese 

Polynuclear Aromatic Hydrocarbons (µglkg) 1 

Benzo( a)anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Dibenzo( a,h)anthracene 

--- -
DRAWN BY DATE 

J. ENGLISH 05/23/12 

• 
CHECKED BY DATE 

J. LOGAN 09/23/13 

REVISED BY DATE 

D. COUCH 09/23/13 

~ 

SCALE NWFAC 
AS NOTED 

Preliminary Remediation Goal 

13 

400 

1600 

1500 

150 

1500 

Rationale 

TACO Ingestion 

TACO Ingestion 

TACO Ingestion 

_ILCR=1E-5 for Residential Exposure I 
- . -· . - -

ILCR=1 E-5 for Residential Exposure 

i ILCR=1E-5 for Residential Exposure 

, ILCR=1 E-5 for Residential Exposure 

(2 - 4] 

ARSENIC-DUP 
23.1 
18.4 
520 
580 
240 
210 

BENZO(A)PYRENE 
BENZO(A)PYRENE-DUP 
DIBENZO(A,H)ANTHRACENE 
DIBENZO(A,H)ANTHRACENE-DUP 
NTC09-SB-07 . (14 - 16] 
BENZO(A)PYRENE 270 

15000 LEAD 

NTC09-SB-09 (4 - 6] 
BENZO(A)PYRENE 380 
NTC09-SB-09 [10 - 12] 

NTC09-SB-08 

14. 7 J 

. ; 
(2 - 4] 
14 J 

(8 - 10] 
115 J 
360 
5070 J 

(10 - 12] 
14 .4 J 
190 

NTC09-SB-18 (2 - 4] 
BENZO(A)PYRENE 180 
NTC09-SB-18 [10 - 12] 
BENZO(A)PYRENE 370 

Aerial photograph provided by ESRl's ArcGIS Online World 
Imagery map service(© 2011 ESRI and its data suppliers). 

Subsurface Soil Location 
0 With Exceedances 

Subsurface Soil Location 
• Without Exceedances 

CJ Site 9 Boundary 

J Estimated Value 

(2-4] Depth Interval of Collected Samples (in feet bgs) 

Note: All PAH concentration values ere expressed in 
micrograms per kilogram (µg/kg). Metals are expressed in 
milligrams per kilogram (mg/kg). 

CONTRACT NUMBER 

EXCEEDANCES OF RESIDENTIAL PRGs IN SUBSURFACE SOIL 

SITE 9 - CAMP MOFFETT RAVINE FILL AREA 

CTONUMBER 

510 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
FIGURE NO. 

DATE 

2-6 
REV 

0 



• • PGH P:\GISIGREATLAKES_NSIMAPDOCSIMXD\SITE09_SB_EXCEED_ TACO.MXD 09123/13 DC 

TACO TACO TACO 
INDUSTRIAL INDUSTRIAL CONSTRUCTION 
INHALATION INGESTION WORKER 

INGESTION 
ARSENIC {mg/kg) 1200 
BENZO{A)PYRENE (ug/kg) NC 

{mg/kg) iNC 

------
DRAWN BY DATE 

• 
D. COUCH 05/16/13 

CHECKED BY DATE 

J. LOGAN 09/23/13 

REVISED BY DATE 

D.COUCH 09123/13 • 
SCALE NWRC 

AS NOTED 

NC 
800 

61 
17000 

Aerial photograph provided by ESRl's ArcGIS Online World 
Imagery map service(© 2011 ESRI and its data suppliers). 

SUBSURFACE SOIL SAMPLES WITH CONCENTRATIONS GREATER THAN l/C 

AND CONSTRUCTION WORKER TACO 

SITE 9 - CAMP MOFFETI RAVINE FILL AREA 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

0 

' .... ~ ' 4 

Subsurface Soil Location 
With Exceedances 

Subsurface Soil Location 
• Without Exceedances 

DJ Site 9 Boundary 

J Estimated Value 

• 

·-
,; 

. I I .~ 1{ 

Depth Interval of Collected 
[2-4) Samples (in feet bgs) 

[CG] Construction Worker Ingestion 
[CH] Construction Worker Inhalation 
[IG) Industrial/Commercial Properties Ingestion 
[IH] Industrial/Commercial Properties Inhalation 

CONTRACT NUMBER 

1489 

APPROVED BY 

R. DAVIS 

APPROVED BY 

CTONUMBER 

510 

DATE 

09/23/13 

DATE 

... 
r 

... 

FIGURE NO. 

2-7 
REV 

0 



• • PGH:P:\GIS\GREATLAKES_NS\MAPDOCSIMXDISITE09_GW_ TAGS_FS.MXD 9/23/2013 DC 

---~ 

DRAWN BY DATE 

K. MOORE 02/09/10 

• 
EXCEEDANCES OF GROUNDWATER PRGs 

CHECKED BY DATE 

J. LOGAN 09/23/13 SITE 9 - CAMP MOFFETT RAVINE FILL AREA 
REVISED BY DATE NAVAL STATION GREAT LAKES ~ 
D. COUCH 09/23113 GREAT LAKES, ILLINOIS 

SCALE NAtFAC 
AS NOTED 

• 

.:·.-.· 

.'.~. 

Groundwater Location 
with Exceedances 

Groundwater Location 
S without Exceedances 

C:Jsite 9 Boundary 

[10] PRG 

Notes: 
1) All values are expressed in 
micrograms per liter (ug/L). 

CONTRACT NUMBER CTONUMBER 

F275 

FIGURE NO. 
2-8 

REV 
0 

i 

'' 
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Legend 
Surface Soil Location 

0 With Exceedances 

Surface Soll Location 
• Without Exceedances 

DJ Site Boundary 

J Estimated Value 

[0-1] Depth Range of Collected 
Sample On feet bgs) 

Note: All PAH values are expressed 
in micrograms per kilogram (µg/kg). 
Metals are expressed In miligrams 
per kilogram (mg/kg). 

ARSENIC 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDEN0(1~2,3-CD)PYRENE 

NTC21-SB-21 [0 - 1) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

NTC21-SB-11 [0 - 1) 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

J. ENGLISH 05/23/12 

DATE 

J. LOGAN 08128/13 
DATE 

08/28/13 
SCALE 

AS NOTED • m 
NWFiAC 

Surface Soil 
- - . 
Metals (mg/kg) ~reliminary Remediation Goal 

13 

Rationale 

TACO Ingestion 

Polynuclear AromatieHydrocafbons-(µglkg) 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

'olbe~~(a,h)~nthr~~ne 
, lndeno( 1,2,3-cd)pyrene 

55000 

400 

1800 

2100 

2100 

9000 

88000 

420 
--- ----· ··-

EXCEEDANCES OF RESIDENTIAL PRGs 

IN SURFACE SOIL 

SITE 21 - BUILDINGS 1517/1506 AREA 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

-
.. ____ - --~- -

: ··-

' -------- .:__ 

Hl=1 for Residential Exposure 

___ - TACO Ingestion -

. -
Background 

Background 
-· 
Background 

.. - - - -
TACO Ingestion 

TACO Ingestion 

Background 

.. 

0 - -- -
80 

Feet 

CONTRACT NUMBER CTONUMBER 
C064 

APPROVED DATE 
_ \o ~ 13 

APPROVED DATE 

FIGURE NO. REV 
2-9 0 
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, ~-~"'-"""' 
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TACO TACO CONSTRUCTION 
INDUSTRIAL INDUSTRIAL WORKER 
INHALATION INGESTION INGESTION BACKGROUND 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

BENZO(A)ANTHRACENE NC 8000 170000 1800 
05/16/13 

DATE 
BENZO(A)PYRENE NC 800 17000 2100 

J. LOGAN 06/21/13 • BENZO(B)FLUORANTHENE NC 8000 170000 2100 
DIBENZO(A,H)ANTHRACENE NC 800 17000 420 

DATE 

INDENO(l,2,3-CD)PYRENE NC 8000 170000 1600 SCALE 

":,/ AS NOTED 

SURFACE SOIL SAMPLES 

• 
WITH CONCENTRATIONS GREATERTHAN l/C 

AND CONSTRUCTION WORKER TACO 
SITE 21 - BUILDINGS 1517/1506 AREA ~ 

NAVAL STATION GREAT LAKES 
NWFilC GREAT LAKES, ILLINOIS 

Surface Soil Location 
0 With Exceedances 

Surface Soil Location 
• Without Exceedances 

C] Site Boundary 

J Estimated Value 

Depth Range of Collected 
Sample (in feet bgs) 

[CG) Construction Worker Ingestion 
[CH] Construction Worker Inhalation 
[IG] Industrial/Commercial Properties Ingestion 
[IH] Industrial/Commercial Properties Inhalation 

N 

- - 80 
Feet ---

CONTRACT NUMBER CTONUMBER 

1797 C064 

APPROVED BY DATE 
C.RICH 06/21/13 

APPROVED BY DATE 

FIGURE NO. REV 
2-10 0 
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Arsenic 

Cobalt 

Iron 

NTC21-SB-02 [2 -
BENZO(A)PYRENE 
NTC21-SB-02 [4 - 6] 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 

Polynuclear Aromatic Hydrocarbons (µglkg) 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Olrysene 

Dibenzo( a,h )anthracene 

lndeno(1,2,3-cd)pyrene 

Preliminary Remediation Goa/ 

13 

24 

55000 

1500 

150 

1500 

15000 

150000 

150 

1500 

Rationale 

TACO Ingestion 

Hl=1 for Residential Exposure 

Hl=1 for Residential Exposure 

ll..CR=1 E-5 for ResidenUal Exposure 

ll..CR=1 E-5 for Residential Exposure 

ll..CR=1 E-5 for Residential Exposure 

ll..CR=1 E-5 for ResidenUal Exposure 

ll..CR=1 E-5 for ResidenUal Exposure 

ll..CR=1 E-5 for ResidenUal Exposure 

ll..CR=1 E-5 for Residential Exposure 

J. ENGLISH 05/23/12 

DATE 

J. LOGAN 08/28/13 

DATE 

08/28/13 

SCALE 

AS NOTED 

---~--- Feet 

• 
EXCEEDANCES OF RESIDENTIAL PRGs 

IN SUBSURFACE SOIL 

SITE 21 - BUILDINGS 1517/1506 AREA I! 
NAVAL STATION GREAT L..ft,.KES 

tWIFilC GREAT LAKES, ILLINOIS 

c Subsurface Soil Location 
with Exceedances 

Subsurface Soil Location 
~ wlthoutExceedances 

CJ Site Boundary 

J Estimated Value 

[0-1) Depth Range of Collected 
Sample On feet bgs) 

Note: All PAH values are expressed 
in micrograms per kilogram (µg/kg). 
Metals are expressed in miligrams 
per kilogram (mg/kg). 

CONTRACT NUMBER 

FIGURE NO. 

2 - 11 

CTONUMBER 

C064 

REV 

0 

N 



• 

• 

TACO TACO CONSTRUCTION 
INDUSTRIAL INDUSTRIAL WORKER WORKER 
INHALATION INGESTION INHALATION INGESTION 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

ARSENIC 1200 NC 25000 61 
BENZO(A)ANTHRACENE NC 8000 NC 170000 

-
BENZO(A)PYRENE NC 800 NC 17000 
BENZO(B)FLUORANTHENE NC 8000 NC 170000 

• DIBENZO(A,H)ANTHRACENE NC 800 NC 17000 
INDENO(l,2,3-CD)PYRENE NC 8000 NC 170000 
NAPHTHALENE 270000 41000000 1800 • 

SUBSURFACE SOIL SAMPLES 
05/16/13 

DATE WITH CONCENTRATIONS GREATER THAN l/C 

J. LOGAN 06/21/13 AND CONSTRUCTION WORKER TACO 
DATE SITE 21 - BUILDINGS 1517/1506 AREA • 

SCALE NWFAC 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS AS NOTED 

0 
Subsurface Soil Location 
With Exceedances 

Subsurface Soil Location 
• Without Exceedances 

c:J Site Boundary 

J Estimated Value 

[0
_

11 
Depth Range of Collected 
Sample (in feet bgs) 

[CG] Construction Worker Ingestion 
[CH) Construction Worker Inhalation 
[IG) Industrial/Commercial Properties Ingestion 
[IH) Industrial/Commercial Properties Inhalation 

- - 80 
Feet ---

CONTRACT NUMBER CTONUMBER 

1797 C064 

APPROVED BY DATE 

C.RICH 06/21/13 

APPROVED BY DATE 

FIGURE NO. REV 
2-12 0 
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Groundwater Location 
withoutExceedances 

Groundwater Location 
S with Exceedances 

D Site 21 Boundary 

[1] PRG 

Note: 
1) All values are expressed in 
micrograms per liter (ug/L). • 

08/08/11 

DATE 

08/29/13 
DATE ~ 

08/29/13 
SCALE ~ AS NOTED 

0 - -- - Feet 

CONTRACT NUMBER CTONUMBER 

EXCEEDANCES OF GROUNDWATER PRGs 
F275 

APPROVED 

SITE 21 - BUILDINGS 1517/1506 AREA 

NAVAL STATION GREAT LAKES APPROVED 

GREAT LAKES, ILLINOIS 
FIGURE NO. REV 

2-13 0 
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Naval Station Great Lakes 
Sites 5, 9, and 21 FFS 

Revision: 0 
Date: October 2013 

Section: 3 
Page: 1 of 11 

3.0 SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 

This section identifies, screens, and evaluates the potential remediation technologies and process options 

that may be applicable to remedial alternatives for Sites 5, 9, and 21 at NSGL. The primary objective of 

this phase of the FFS is to develop an appropriate range of remedial technologies and process options 

thatwill be used for developing remedial alternatives. 

3.1 PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS 

OPTIONS FOR SOIL 

The preliminary screening of remediation technologies and process options is based on overall 

applicability to the media of concern, COCs, and specific conditions present at the three sites. Table 3-1 
' summarizes the preliminary screening of remediation technologies an9 process options for the GRAs. 

GRA 
No Action 

Limited Action 

Containment 

Removal 

TABLE 3-1 

REMEDIATION TECHNOLOGIES - SOIL 

Remediation Technology Process Option 

None Not applicable 

Institutional Controls LU Cs 

Barrier Pavement or Soil 

Excavation/Disposal· Off-base landfill disposal 

3.2 DETAILED SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 

FOR SOIL 

3.2.1 No Action 

No Action would consist of "walking away" from the site without impjementing any remedial action or 

performing any monitoring and/or maintenance. As required under CERCLA regulations, the No Action 

alternative is carried through the FFS to provide a baseline for comparison to other alternatives and their 

effectiveness in mitigating risks posed by site COCs. The following evaluation also accounts for 

groundwater. 

3.2.1.1 Effectiveness 

• The No Action alternative would not be effective in reducing risks or meeting the RAOs and PRGs 

because no exposure control or treatment would be performed. Because no monitoring or maintenance 
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would be performed, the No Action alternative would not be effective in evaluating the potential reduction 

of COC concentrations. The existing groundwater use restrictions under Base Instruction 11130.1 would 

remain in place; however, these restrictions could be lifted. 

3.2.1.2 Implementability 

There would be no implementability concerns because no actions would be implemented. 

3.2.1.3 Cost 

There would be no costs associated with the No Adion alternative. 

3.2.1.4 Conclusion 

Although it would not be effective, the No Action alternative will be retained for comparison to other 

options. 

3.2:2 Land Use Controls 

The Illinois EPA and the Navy have signed a LUC Memorandum of Agreement (MOA) that provides a 

process for the long-term maintenance of LUCs, and allows the LUCs to be implemented if the property is 

transferred from the Navy. Based on other .LUCs implemented at NSGL and site conditions, the LUCs 

would include property use restrictions. While the contaminants in soil at the sites are at concentrations 

that are acceptable for l/C use, the concentrations do not meet Illinois' more restrictive standards for 

residential properties. Therefore, the area in question may be restricted to l/C (nonsensitive) use. 

LUCs to protect construction workers would include notification of the presence of contaminants in the 

soil, requirements to provide appropriate personal protective equipment (PPE) and .methods to reduce 

and minimize exposure, and requirements for proposer management of excavated soil. 

3.2.2.1 Effectiveness 

LUCs alone would not effectively reduce concentrations of COCs. However, LUCs would be an effective 

tool to prevent future exposure to the COCs. 
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LUCs have been implemented throughout NSGL and could be readily implemented at this site. 

3.2.2.3 Cost· 

Costs to implement and maintain the LUCs would be low. 

3.2.2.4 Conclusion 

LUCs are retained for the development of remedial alternatives for soil. 

3.2.3 Containment 

The technology considered under this GRA is cover~ or barriers. Barriers would consist of installing 

pavement or maintaining· the existing pavement, or placing approximately 2 feet of clean soil over 

contamination to prevent direct exposure . 

3.2.3.1 Effectiveness 

Barriers would not of itself remove the soil COCs or reduce their toxicity. Nonetheless, using barriers is a 

well-established and proven technology that would be effective in preventing direct exposure to 

contaminated soil. ·Long-term maintenance of the barrier through a LUC would ensure the continued 

effectiveness of the barrier. Because the effectiveness of a barrier depends on the strict maintenance of 

its integrity, this technology is typically incompatible with residential development that would make such 

maintenance very difficult. Barriers can sometimes be difficult to maintain in l/C scenarios, although 

barriers are typically under single ownership and easier to control. 

·3.2.3.2 Implementability 

Installation of and maintenance of the existing pa.vement at Sites 5 and 21 and soil at Site 9 would be 
( 

relatively easy to implement. Materials and services required to implement this technology are readily 

available. The maintenance of a barrier may also restrict future use of the site. Risk of worker exposure 

to contaminated soil during barrier repair and maintenance would be adequately mitigated by the wearing 

of appropriate PPE and by compliance with Occupational Safety and Health Act (OSHA) regulations and 

site-specific health and safety procedures. Adverse impact on the surrounding community and the 
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environment as a result of the installation of a barrier could also be adequately mitigated by the 

implementation of engineering controls such as dust suppression and air quality monitoring. 

3.2.3.3 Cost. 

The capital and O&M costs for barriers would be low to moderate. 

3.2.3.4 Conclusion 

Barriers are retained for the development of soil remedial alternatives for industrial use of the site. 

Barriers would be _used to prevent exposure. 

3.2.4 Removal 

The only technology considered for removal is mechanical excavation. Mechanical excavation of the 

impacted soil would be performed using excavators. After excavation is completed, the location would be 

filled and graded with clean fill material. Excavated materials would be transported offsite for disposal in 

a non-hazardous waste landfill. 

3.2.4.1 Effectiveness 

Mechanical excavation would not reduce concentrations of COCs in the impacted soil, but would be an 

effective means for addressing soil with COC concentrations greater than PRGs at each site in order to 

open the property to unrestricted use. 

3.2.4.2 Implementability 

Mechanical excavation of soil would be implementable, and the necessary reso~rces, equipment, and 

materials would be readily available. However, if buildings and utilities must remain intact, then 

implementability will be more difficult due to shoring of buildings and re-routing of utilities. It is anticipated 

that, based on results from the RI of each site, excavated material could be disposed in a non-hazardous 

waste landfill. 

3.2.4.3 Cost 

The cost of mechanical excavation would be moderate. 
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Mechanical excavation is retained for the development of remedial alternatives. 

3.3 PRELIMINARY SCREENING OF REMEDIATION ·TECHNOLOGIES AND PROCESS 

OPTIONS FOR GROUNDWATER 

The preliminary screening of remediation technologies and process options is pased on overall 

applicability to the media of concern, COCs, and specific conditions present at the three sites. Table 3-2 

summarizes the preliminary screening of remediation technologies and process options for the GRAs. 

TABLE 3-2 

REMEDIATION TECHNOLOGIES - GROUNDWATER 

GRA Remediation Technology Process Option 

No Action None Not applicable 

Limited Action Institutional Controls LU Cs 

Monitoring Sampling and Analysis 

Removal Extraction (and Treatment) Extraction Wells 

In-Situ Treatment Biological Anaerobic/Aerobic 

Chemical Chemical Oxidation 

3.4 DETAILED SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS 

FOR GROUNDWATER 

3.4.1 Limited Action 

The technologies considered under this GRA are LUCs and monitoring. 

3.4.1.1 LU Cs 

The Illinois EPA and the Navy have signed a LUC MOA that provides. a process for the lorig-term 

maintenance of LUCs, and allows the LUCs to be implemented if the property is transferred from the 

Navy. Based on other LUCs implemented at NSGL and site conditions, the LUCs would include property 

use restrictions. . 

Because there are elevated concentrations of contaminants in groundwater at each site, the existing 

groundwater use restrictions (per Base Instruction 11130.1) would be incorporated into the LUCs for each 

site to address groundwater beneath Sites 5, 9, and 21. 
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Effectiveness 

LUCs alone would not effectively reduce concentrations of COCs. However, LUCs would be an effective 

tool to prevent future exposure to the COCs. For groundwater, a LUC would be.more effective than the 

existing restrictions because a LUC would be ·a permanent control through a LUC Implementation Plan 

(LUCIP), and would be included as part of a deed restriction if the property were to be transferred. 

Implementability 

LUCs have been implemented throughout NSGL and could be readily implemented at this site. 

Costs to implement and maintain the LUCs would be low. 

Conclusion 

LUCs are retained for the development of remedial alternatives for groundwater. 

3.4.1.2 Monitoring 

Sampling and analysis of groundwater would be used to evaluate changes in concentrations. 

Effectiveness 

Monitoring would not of itself reduce the toxicity, mobility, or volume of COCs in groundwater, but it would 

allow the evaluation of the reductions in their concentrations through natural attenuation or active 

remediation. 

Implementability 

A groundwater monitoring program could be readily implemented and is routinely performed at other · 

sites. Monitoring well installation and operation and maintenance would need to comply with applicable 

federal and State regulations. 
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Capital and O&M costs of monitoring would be low. 

Conclusion 

Monitoring is retained in combination with other process options. 
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The only technology and process option considered under this GRA is groundwater extraction with wells. 

3.5.2.1 Extraction Wells 

Wells would be drilled into the aquifer and screened below the water table to access the groundwater. 

Pumping would be used to extract the water as it collects in the wells and bring it to the surface. The 

process of extraction would create a hydraulic gradient that would induce further flow of groundwater into 

the well. Extraction wells placed within the contaminated plume could be used to clean the aquifer by 

removing the contaminated groundwater and flushing the saturated zone. The flushing action would 

occur when water from upgradient (clean) areas replaces the extracted contaminated groundwater and 

causes more contaminants to desorb from saturated zone soil. Thus, theoretically, the saturated zone 

soil would progressively lose contaminants until the concentrations in groundwater are at acceptable 

levels. The selection of the appropriate well system depends on the depth of contamination and the 

hydrologic and geologic characteristics of the aquifer. 

Extraction pumps are typically submersible, electrically operated, centrifugal pumps or pneumatically 

operated ejector pumps. For shallow groundwater extraction (depths up to 10 feet), surface pumps may 

be used. Centrifugal pumps are not practical for use at low extraction rates less than 1 gpm, and, in such 

cases, pneumatic ejector pumps are preferred. 

Effectiveness 

Extraction Wells are not likely to be effective at any of the sites. The results of the subsurface 

investigations show that the shallow aquifer in the vicinity of the contaminated groundwater consists of 

clay and sand clay mixtures. The groundwater yield is low, so extraction of groundwater is not likely to be 

very effective . 
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Implementability 

Extraction wells are relatively easily installed, and pump~ are widely available for a variety of flow rates 

and aquifer conditions. Implementation of this technology would. require long-term operation and 

maintenance (O&M). Well screens would require regular inspection and well flushing to remove fine

grained material that may clog the wells. Pumps would also require regular preventive maintenance. 

Installation of extraction wells would need to comply with state and location regulations. Extracted 

groundwater would require treatment prior to disposal/discharge. Placement of wells and piping may 

interfere with current site operations. 

The capital and O&M costs of extraction wells are low although the costs of the treatment plant are high. 

Conclusion 

Extraction wells are eliminated for the development of groundwater remedial alternatives. 

3.4.3 In-Situ Treatment 

The technologies considered under this GRA are enhanced bioremediation and chemical oxidation. 

3.4.3.1 In-Situ Enhanced Bioremediation 

In-situ enhanced bioremediation involves the use of microorganisms, primarily bacteria, actinomycetes, 

and fungi, to breakdown hazardo.us organic compounds .into nontoxic or less toxic forms. In-situ 

enhanced bioremediation consists of using an electron-donor compound to cause reductive 

dehalogenation and/or an oxygen-releasing compound to enhance the growth of indigenous 

microorganisms and natural biodegradation processes. The bioremediation chemicals would be injected 

throughout the contaminated groundwater. 

For Sites 5 and 21, in-situ bioremediation would consist of an electron-donor compound such as a sodium 

lactate or emulsified vegetable oil substrate, such as emulsified oil substrate to enhance the anaerobic 

dechlorination of the chlorinated contaminants. Carbon tetrachloride and PCP can be transformed to 

chloride, carbon dioxide, and water though anaerobic biological process. The electron donor compound 

would be injected into the contaminated zones using multiple direct push technology (DPT) injection 

points and/or permanent wells. 
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Bioremediation is a fairly well-proven technology for the complete dehalogenation of non-degraded 

chlorinated solvents from groundwater. However, although increasingly documented, the effectiveness of 

this technology still typically needs to be demonstrated through site-specific treatability testing. 

Implementability 

ln~situ enhanced b_ioremediation could be implemented at Sites 5 and 21. Many qualified contractors 

would be available for the implementation of this technology. However, because of the high clay content 

and heterogeneity of the aquifer, distribution of the. electron donor compound will be difficult. A 

combination of DPT injection and permanent wells would be used. Placement of injection points may 

interfere with current site operations. 

• Cost 

• 

Capital and O&M costs for in-situ enhanced bioremediation would be moderate to high. 

Conclusion 

In-situ enhanced bioremediation is eliminated for the development of groundwater remedial alternatives, 

primarily because it cannot be applied at Site 9. 

3.4.3.2 In-Situ Chemical Oxidation 
I 

In-situ chemical oxidation (ISCO) involves the injection of chemical agents into the contaminant plume. 

These chemical agents promote the generation of highly reactive hydroxyl radicals that react with COCs 

such as chlorinated voes and result in the oxidative cleavage of the carbon-to-carbon bond, yielding 

water, carbon dioxide, oxygen, and dilute hydrochloric acid as by-products. 

The chemical agents used for this purpose have included powerful oxidants such as iron-catalyzed 

hydrogen peroxide (known as Fenton's Reagent), sodium persulfate, or potassium permanganate. More 

recently, milder oxidants such as catalytically complexed sodium percarbonate (marketed as RegenOx™) 

have also been successfully used. 
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Similar to in-situ bioremediation additives, in-situ chemical oxidation reagents are generally injected into 

the contaminant plumes using multiple DPT injection points and/or injection wells. 

Oxidation of inorganics such as iron, manganese, and arsenic to promote precipitation can be 

accomplished using chemical oxidizers described above and with less aggressive sources of oxygen, 

such as oxygen-releasing chemicals, compressed air, and compressed oxygen. Oxidation of iron and 

manganese will also promote the formation of compounds and complexes that ·bind arsenic. Oxygen 

Release Compound™ (ORC™) by Regenesis is a magnesium peroxide that is injected into the 

groundwater and then slowly releases oxygen. Oxygen can also be introduced to the groundwater with 

compressed air through sparging wells that allow the air to bubble through the groundwater. Compressed 

oxygen can be introduced to the groundwater through specialized sparging devices. The high pressure 

increases the solubility of the oxygen to promote faster oxidation. 

Effectiveness 

In-situ chemical oxidation with strong oxidants such as Fenton's Reagent and persulfate is a well

established technology that could be effective for the destruction of carbon tetrachloride at Site 5. 

Fenton's reagent, permanganate, and persulfate are effective for the treatment of PCP at Site 21. Low 

dosages of hydrogen· peroxide at an elevated pH may be effective at reducing the concentrations of 

arsenic at Site 9. Treatability studies, either at bench-scale or pilot-scale may be required. 

In-situ chemical oxidation with either strong or mild oxidants may not be cost effective for the removal of 

the COCs to the very low concentrations that are typically required to meet groundwater PRGs and to 

restore aquifer quality .. This generally requires dosages of oxidants much in excess of stoichiometry 

and/or multiple applications. 

The effectiveness of in-situ chemical oxidation can also be impacted by high clay content and. 

heterogeneous subsurface conditions such as are known to be present at the sites. These conditions · 

could result in uneven distribution of the injected chemical agents and incomplete contact of these agents 

with the groundwater COCs. 

Implementability 

In-situ chemical oxidation could be implemented at all three sites. However, the number of qualified 

contractors specializing in the application of this technology is relatively limited. However, because of the 
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high clay content and heterogeneity of the aquifer, distribution of the oxidant will be difficult. A 

combination of DPT injection and permanent wells would be used, although placement of injection points 

may interfere with current site operations. The results of the treatability studies would rieed to be 
. . t . 

evaluated to refine the implementation of this technology. 

Capital and O&M costs for in-situ chemical oxidation would be moderate to high. 

Conclusion 

In-situ chemical oxidation is retained in combination with other technologies and process options for the 

development of remedial alternatives. For the purposes of the FFS, oxidation of arsenic and other 

inorganic compounds using an oxidizer rather than an oxygen source will be retained . 
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In this section, the remedial technologies retained from the components selected in Section 3.0 are 

assembled into remediation alternatives for Sites 5, 9, and 21. Detailed and comparative evaluations of 

these remedial alternatives with respect to the criteria of the NCP of 40 Code of Federal Regulations 
' . 

(CFR) Part 300, as revised in 1990, are presented in Sections 5.0, 6.0, and 7.0 for Sites 5, 9, and 21, 

respectively. The criteria required by the NCP and the relative importance of these criteria are described 

in the following subsections. 

4.1.1 Evaluation Criteria 

In accordance with the NCP (40 CFR 300.430), the following nine criteria are used for the evaluation of 

remedial alternatives: 

• Overall Protection of Human Health and the Environment. 

• Compliance with ARARs. 

• Long-Term Effectiveness and Permanence. 

• ~eduction of Toxicity, Mobility, or Volume through Treat~ent. 

• Short-Term Effectiveness. 

• Implementability. 

• Cost. 

• State Acceptance. 

• Community Acceptance. 

4.1.2 Relative· Importance of Criteria 

Among the nine criteria, the threshold criteria are considered to be: 

• Overall Protection· of Human Health and the Environment 

• Compliance with ARARs (excluding those that may be waived) 

The threshold criteria must be satisfied for an alternative to be eligible for selection . 
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Among the remaining criteria, the following five criteria are considered to be the primary balancing 

criteria: 

• Long-Term Effectiveness and Permanence. 

• Reduction of Contaminant Toxicity,. Mobility, or Volume through Treatment. 

• Short-Term Effectiveness. 

• Implementability. 

• Cost. 

The balancing criteria are used to weigh the relative merits of alternatives. 

The remaining two (state and community acceptance) are considered to be m.odifying criteria that must 

be considered during remedy selection. Both state acceptance and community acceptance are 

addressed in the ROD once comments on the Rl/FFS report and Proposed Plan have been received. 

4.1.3 Selection of Remedy 

The selection of a remedy is a two-step process. The first step consists of identification of a preferred 

alternative, and presentation of the alternative in a Proposed Plan to the community for review and · 

comment. 

The second step consists of the Navy's review of the public comments and a determination of whether or 

not the preferred alternative continues to be the most appropriate remedial action for the site, 'in 

consultation with Illinois EPA 

4.2 ASSEMBLY OF REMEDIAL ALTERNATIVES 

This section develops the remedial alternatives for Sites 5, 9, and 21. Additional site-specific information 

and assumptions are provided in Sections 5.0 through 7.0 to further explain the alternative development 

process for each site. 

Based on the technology screening presented in Section 3.0, the following remedial alternatives were 

developed for Sites 5, 9, and 21: 
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4.2.1 

• Alternative 5-1: No Action. 

• Alternative 5-2: LUCs and Barrier. 

• Alternative 5-2A: LUCs, Barrier, and ISCO. 
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• Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs. 

• Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and 

ISCO. 

Alternative 5-1 was developed and analyzed to serve as a baseline for other alternatives, as required by 

CERCLA and the NCP. Alternative 5-2 was developed and analyzed to evaluate a passive approach to 

the site, and Alternative 5-2A was developed and analyzed with a passive approach to soil, but with an 

active treatment approach to groundwater. Alternative 5-3 was formulated and analyzed to evaluate a 

complete soil removal remedy and passive approach to groundwater, and Alternative 5-3A was 

developed along the lines of Alternative 5-3, but with an active treatment approach to groundwater. Note 
. ' 

that the LUCs. component for Alternative 5-2 includes soil and groundwater, and the LUCs component for 

Alternative 5-3 includes groundwater only. A description and detailed analysis of these alternatives are 

presented in Section 5.0. 

4.2.2 Site 9 

• Alternative 9-1: No Action.· 

• Alternative 9-2: LUCs and Barrier. 

• Alternative 9-2A: LUCs, Barrier, and ISCO. 

• Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs. 

• Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and 

ISCO. 

Alternative 9-1 was developed and analyzed to serve as a baseline for other alternatives, as required by 

CERCLA and the NCP. Alternative 9-2 was developed and analyze~ to evaluate a passive approach to 

the site, and Alternative 9-2A was developed and analyzed with a passive approach to soil, but with an 

active treatment approach to groundwater. Alternative 9-3 was formulated and analyzed to evaluate a 

complete soil removal remedy and passive approach to groundwater, and Alternative 9-3A was 

developed along the lines of Alternative 9-3, but with an active treatment approach to groundwater. Note 

that the LUCs component for Alternative 9-2 includes soil and groundwater, and the LUCs component for 
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Alternative 9-3 includes groundwater only. A description and detailed analysis of these alternatives are 

presented in Section 6.0. 

4.2.3 Site 21 

• Alternative 21-1: No Action. 

• Alternative 21-2: LUCs and Barrier. 

• Alternative 21-2A: LUCs, Barrier, and ISCO. 

• Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Di.sposal, and Groundwater LUCs. · 

• Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and 

ISCO. 

Alternative 21-1 was developed and analyzed to serve as a baseline for other alternatives, as required by 

CERCLA and the NCP .. Alternative 21-2 was developed and analyzed to evaluate a passive approach to 

the site, and Alternative 21-2A was developed and analyzed with a passive approach to soil, but with an 

active treatment approach to groundwater. Alternative 21-3 was formulated and analyzed to evaluate a 

complete soil removal remedy and passive approach to. groundwater, and Alternative. 21-3A was 

developed along the lines of Alternative 21-3, but with an active treatment approach to groundwater. 

Note that the LUCs component for Alternative 21-2 includes soil and groundwater, and the LUCs 

component for Alternative 21-3 includes groundwater only. A description and detailed analysis of these 

alternatives are presented in Section 7.0. 
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5.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

FOR SITE 5 

5.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

5.1.1 Alternative 5-1: No Action · 

5.1.1.1 Description 

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for comparison 

with other alternatives. Under this alternative, the property would be released for unrestricted use. 

Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year 

Review required to assess contamination at the site over time. This alternative could only be chosen if it 

is determined that taking no action would be protective of human health and the environment. 

5.1.1.2 Detailed Analysis 

• Overall Protection of Human Health and the Environment 

• 

Alternative 5-1 would not provide protection of human health and the environment. The potential for 

exposure of human receptors to contaminated soil via ingestion and. dermal contact would remain 

unchanged. The existing groundwater use restrictions would be protective of human health; however, 

these restrictions could be lifted. 

Compliance with ARARs and TBCs 

Alternative 5-1 would not comply with chemical-specific ARARs and TBCs for soil because no action 

would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with 

chemical-specific ARARs and TBCs for groundwater; however, these restrictions could be lifted. · No. 

location-specific or action-specific ARARs.are associated with this alternative. Chemical-specific ARARs 

and TBCs for Alternative 5-1 are listed in Table 2-1. 

Long-Term Effectiveness and Permanence 

Alternative 5-1 would have no long-term effectiveness or permanence because nothing would be done to 

reduce concentrations of soil COCs or to reduce human exposure to site contaminants. The existing . 

groundwater use restrictions would not provide long-ter.m effectiveness or p~rmanence because they are 
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use 

restrictions do not run with the land. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 5-1 would _not reduce the toxicity, mobility, or volume of COCs through treatment because no 

soil or groundwater treatment would occur. 

Short-Term Effectiveness 

Because no action would occur, implementation of Alternative 5-1 would not pose risks to on-site 

remediation workers or result in short-term adverse impact to the local community or the environment. 

Alternative 5-1 would not achieve the RAOs or the PRGs, and would also have no life cycle sustainability 

impacts. 

Implementability 

Because no action would occur, Alternative 5-1 would be readily implementable. The technical feasibility 

criteria, including constructability, operability, and reliability, are not applicable. The remedy would be 

implementable if ultimately selected in the Record of Decision. 

There would be no costs associated with Alternative 5-1. 

5.1.2 Alternative 5-2: LUCs and Barrier 

5.1.2.1 Description 

Alternative 5-2 would consist of two major components: (1) LUCs and (2) barrier. 

• 

The existing pavement would be used as a barrier to prevent exposure by l/C workers to soil 

contaminants exceeding l/C TACO criteria. Most of the site is covered by a combination of asphalt 

pavement (approximately 3 inches thick), concrete (approximately 6 inches thick), and building foundation 

(assumed to be at least 6 to 12 inches thick). The extent of coverage of the site is approximately 

55 percent asphalt, 20 percent concrete, and 20 percent building foundation. Approximately 5 percent of • 
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the site, near the edges, is unpaved. The pavement would be inspected and repaired as needed to 

maintain protection. Figure 5-1 shows the extent of the barrier. 

A LUC Remedial Design (RD) would be prepared in accordance with the Navy's LUC Principles (DoD, 

2003) to establish methods to prevent exposure to COCs, and to restrict the disturbance of contaminated 

soil. LUCs would be implemented in accordance with the LUCMOA. Specifically, LUCs would be 

implemented to prevent residential land use, restrict unauthorized construction, require notification of the 
' 

presence of contaminants to construction workers, require review of construction activities and intrusive 

work in the area to protect workers through PPE and alternative methods to reduce exposure, require 

proper management of excavated material, provide for long-term inspection of LUCs, and provide 

requirements for dealing with changes in land use or site features. LUCs would also require routine 

inspection of the pavement and repairs to the pavement to prevent exposure to contaminated soil. The 

areas to which the LUCs would apply would be identified and surveyed by an Illinois Licensed 

Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. The LUCs would be specifically 

implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction 

11130.1 that prohibit the use of groundwater. The LUCs would be permanent in t~e event of a change in 

land use or ownership. Figure 5-1 shows the extent of the area covered by LU Cs. 

Five-Year Reviews would be required since concentrations of contaminants would remain in soil and 

groundwater above levels acceptable for unrestricted use at the site. 

5.1.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 5-2 would provide protection to human· health by minimizing exposure to contaminated soil 

through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater. 

No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and act!on-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative . 
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Risk-based chemical-specific TBCs [cancer slope factors (CSFs), reference doses (RfDs), USEPA 

Guidance documents, and Illinois TACO values] will be met through a combination of barriers and LUCs 

which prevent exposure and eliminate risk. Compliance with groundwater quality standard regulations 

will be attained by meeting the requirements for Alternative Groundwater Quality Restoration by 

implementing groundwater LUCs to prevent groundwater use and through natural attenuation. NSGL is 

in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 7 42 for this area are 

used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative, so 

hazardous waste characterization and generator management regulations and Illinois special waste 

regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the 

barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs 

will be recorded in the deed in accordance with the Uniform Environmental Covenants Act (UECA). 

Long-Term Effectiveness and Permanence 

Alternative 5-2 would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the long term. The permanence of Alternative 5-2 would depend on the maintenance 

of the LUCs and barrier, verification that the land use is being properly controlled, and verification that 

groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be 

conducted to assess the protectiveness and effectiveness of the LUCs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 5-2 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

treatment would occur. 

Short-Term Effectiveness 

Implementation of Alternative 5-2 would not pose risks to on-site remediation workers or result in short

term adverse impact to the local community or the environment. Alternative 5-2 could be implemented 

within approximately 3 months and would achieve the RAOs 1 and 2 upon implementatiqn by restricting 

exposure to soil at the site. RAO 3 is currently being met by existing controls, and implementation of the 

groundwater LUC would provide a permanent restriction. 

Overall, the sustainability impact of Alternative 5-2 is low based on a sustainability analysis using Site 

Wise TM (see Appendix C). Emissions of C02, CH4, and N20 were normalized to carbon dioxide 
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equivalents (C02e), which is a cumulative method of weighing greenhouse gas (GHG) emissions relative 

to global warmin"g potential. Alternative 5-2 contained low GHG emissions (0.76 ton). Criteria pollutant 

emissions associated with Alternative 5-2 for nitrous oxides (NOx). sulfur oxides (SOx). and particulate 

matter with a diameter of 10 micrometers or.less (PM10) emissions were 2.8x10-4, 9.8x10-6, and 5.7x10"5 

ton, respectively. Energy demand for Alternative 5-2 was low [8.6 million British Thermal Units 

(MM BTU)]. There is no direct water consumption associated with Alternative 5-2. 

Implementability 

. . 
Alternative 5-2 would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be 

readily accomplished. 

The estimated costs for Alternative 5-2 are shown below and a detailed cost estimate is provided in 

Appendix D . 

• Capital Cost: 

• Annual Cost: 

$21,000 

$9,000 

• 5 Year Cost: $26,000 

• 30-Year Net Present Worth (NPW): $366,000 

This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed .~s part of a single project, so the actual cost for this site will be lower 

due to economies of scale. 

5.1.3 Alternative 5-2A: LUCs, Barrier, and ISCO 

5.1.3.1 Description 

Alternative 5-2A would consist of three major components: (1) LUCs, (2) barrier, and (3) ISCO for 

groundwater treatment. 

The existing pavement would be used as a barrier to prevent exposure by l/C workers to soil 

contaminants exceeding l/C TACO criteria. The pavement would be inspected and repaired as needed to 

maintain protection. Figure 5-2 shows the extent of the barrier. 

031310/P 5-5 CTO'F275, 510, C064 



Naval Station Great Lakes 
Sites 5, 9, and 21 FFS 

Revision: 0 
Date: October 2013 

Section: 5 • 
Page: 6of16 

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD,· 2003) to establish 

methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would 

be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent 

residential land use, restrict unauthorized construction, require notification of the presence of 

contaminants to construction workers, require review of construction activities and intrusive work in the 

area to protect workers through PPE and alternative methods to reduce exposure, require proper 

management of excavated material, provide for long-term inspection of LUCs, and provide requirements 

for dealing with changes in land \JSe or site features. LUCs would also require routine inspection of the 

pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas to which the 

LUCs would apply would be identified and surveyed by an Illinois Licensed Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. These are required throughout the site, 

but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be 

specifically implem~nted through a LUC RD to continue the restrictions found in the existing NSGL Base 

Instruction 11130.1 that prohibit the use of groundwater. The LUCs would be permanent in the event of a 

change in land use or ownership. Figure 5-2 shows the extent of the area covered by LUCs. 

For the purposes of the development of this alternative, ISCO would consist of injection of Fenton's 

reagent to treat carbon tetrachloride. Other oxidants, such as persulfate, should be considered during 

remedial design. Oxidant injection would use injection wells so that multiple injections can be performed, 

if needed. The injection system would consist of a grid of injection wells over a 50-foot by 50-foot area 

centered on well MW05. Because of the low COC concentrations, high clay content, and heterogeneity, it 

is assumed that two injection events would be required to achieve ·chemical oxidation of the COCs. The 

area to be treated is shown on Figure 5-2. Thirty-two wells based on a 10-foot grid and 1, 700 gallons of 

7-percent.(by weight) solution of Fenton's reagent are estimated to be required. A bench and/or pilot 

study would be performed to confirm well spacing and oxidant application rates. 

Prior to the ISCO remedial design, groundwater samples would be collected from existing monitoring 

wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these 

wells, to determil")e the presence of contamination. ·Monitoring of groundwater would be required to 

assess the performance of chemical oxidation. Performance monitoring would include collecting 

groundwater samples from monitoring wells located within the contaminant plumes to assess trends in 

concentrations of COCs and on the periphery of the plumes to evaluate potential migration of COCs . 

Generally samples would be analyzed for field parameters [pH, dissolved oxygen (DO), oxidation

reduction potential (ORP), specific conductivity, turbidity, and groundwater elevation] and COCs. 
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Approximately 2 years would be required for treatment. The need for and locations of additional injection 

events will be determined based on the performance monitoring. Conceptual design calculations are 

provided in Appendix 8. 

Barium would not be treated because it appears to be associated with salt storage at the site and 

exceeded its MCL in only one well. Natural attenuation processes will reduce the barium concentrations 

over time. 

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above 

levels acceptable for unrestricted use at the site. 

5.1.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 5-2A would provide protection to human health by minimizing exposure to contaminated soil 

• through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater 

through LU Cs and treatment. No risks to the environment were identified. 

• 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. Tt:iere are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate 

risk. Compliance with groundwater quality standard regulations will be attained by meeting the 

requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to 

prevent groundwater use and through natural attenuation and by ISCO treatment of some of the 

groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 

IAC 7 42 for this area are used in the development of PR Gs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of 

ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization 

and generator management regulations and Illinois special waste regulations would be followed. ISCO 

injection wells would be installed and abandoned according to Underground Injection Control (UIC) 
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regulations for Class V wells. Fugitive dust would be controlled as needed during maintenance of the 

barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs 

will be recorded in the deed in accordance with the UECA. 

Long-Term Effectiveness and Permanence 

Alternative 5-2A would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the long term. The permanence of Alternative 5-2A for soil would depend on the 

maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For 

groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would 

require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the 

LU Cs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 5-2A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness 

Implementation of the soil components of Alternative 5-2A would not pose risks to on-site remediation 

workers or result in short-term adverse impact to the local community or the environment. Exposure of 

workers to contamination during installation of injection wells, construction and operation of the injection 

system, and groundwater sampling would be minimized by compliance with the requirements of the 

OSHA, including wearing of appropriate PPE and adherence to site-specific health and safety 

procedures. Alternative 5-2A could be implemented within approximately 3 months and would achieve 

RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being 

met by existing controls, and implementation of the ISCO process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 5':.2A is low based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02 , CH4 , and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-2A 

contained low GHG emissions (8.8 tons). Criteria pollutant emissions associated ·with Alternative 5-2A for 

NOx, SOx. and PM10 emissions were 0.019, 0.013, and 0.0022 ton, respectively. Energy demand for 

Alternative 5-2A was low (150 MMBTU) and was largely attributed to the laboratory analytical services. 

Water consumption associated with this Alternative is high, where a total of 5,200 gallons are used . 
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Alternative 5~2A would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. The 

chemical oxidation approach of oxidant injection via injection wells could be readily installed and 

operated. The number of qualified contractors would be somewhat limited but not overly restrictive. 

Preparation of a LUC RD would be readily accomplished. 

The estimated costs for Alternative 5-2A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $378,000 

• Annual Cost: $9,000 

• 5 Year Cost: $26,000 

• NPW: $723,000 

This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed as part of a single project, so the actual cost for this site will be lower 

due to economies of scale. 

5.1.4 Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and LUCs 

5.1.4.1 Description 

Alternative 5-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use, 

(2) off-site disposal, and (3) LUCs to restrict groundwater use. 

Alternative 5-3 would consist of the excavation of approximately 4,000 cy of contaminated soil to meet 

PRGs for residential exposure, as shown on Figures 5-3 and 5-4 (see Appendix 8). The total excavation 

area is approximately 37,000 square feet, and the .depth of excavation ranges from 2 feet to 6 feet bgs. 

The excavation areas are adjacent to several buildings, but it is assumed that this alternative would only 

be implemented if the base was closed and there was a change in land use. In addition, this alternative 

assumes that the buildings would be demolished because of the change in land use, and so the buildings 

would not need to be protected during excavation. It is assumed that the contaminated soil is not under 

the ·buildings. Excavated material would be transported off-site to a non-hazardous landfill for disposal. 
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Prior to excavation, the limits of excavation would be confirmed by sampling. Excavated areas would be 

backfilled with clean soil and the surface would be seeded with grass. 

LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented 

·through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction that does 

not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or 

ownership. Figure 5-1 shows the extent of the area covered by LUCs. 

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soi.I 

would be less than levels acceptable for unrestricted use at the site. However, the gro·undwater would be 

subject to Five-Year Reviews. 

5.1.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 5-3 would be protective of human health (including l/C and construction worker exposure) 

because soil contaminants would be permanently removed from the site and exposure to contaminated • 

groundwater would be prevented. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical~specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois' TACO 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance with groundwater quality standard regulations will be attained by meeting the requirements 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 

groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the 

background soil concentrations in 35 IAC 7 42 for this area are used in the development of PR Gs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so 

hazardous waste characterization and .generator management regulations and Illinois special waste 
. . 

regulations would· be followed during the management of the excavated soil. Fugitive dust would be 

controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented • 
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during excavation and backfilling operations.· If the property is transferred to a non-federal owner, then 

LUCs will be recorded in the deed in accordance with the UECA. 

Lonq-T erm Effectiveness and Permanence 

Alternative 5-3 would address soil contamination in a way that provides long-term effectiveness and 

permanence. The contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. The permanence of Alternative 5-3 for groundwater contamination would 

depend on the maintenance of the groundwater LU Cs and verification that groundwater is not being used. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess 

the protectiveness and effectiveness of the LUCs. 

Reduction of Toxicity, Mobility. or Volume through Treatment 

Alternative 5-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

treatment would occur. 

• Short-Term Effectiveness 

Implementation of Alternative 5-3 could result in short-term risk to remediation workers because of 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential for worker exposure would be further reduced 

by compliance with site-specific health and safety procedures,. including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 

excavation activities .. 

Alternative 5-3 could also have a minimal adverse impact on the surrounding community and the 

environment as a result of the excavation and off-site transportation of contaminated soil. This impact 

would also be adequately mitigated by the implementation of engineering controls such as dust 

suppression and air quality monitoring, by adherence to spill prevention procedures, and by compliance 

with Department of Transportation (DOT) regulations. 

Alternative 5-3 could be implemented Within approximately 2 months and would achieve the RAOs 1 and 

2 at completion. RAO 3 is currently being met by existing controls, and implementation of the 

• groundwater LUC would provide a permanent restriction. 
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Overall, the sustainability impact of Alte_rnative 5-3 is high based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4 , and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-3 

contained high C02e emissions (319 tons). Criteria pollutant emissions associated with Alternative -5-3 

for NOx. SOx, and PM10 emissions were 0.60, 0.27, and 1.2 ton, respectively. Energy demand for 

Alternative 5-3 was high (14,000 MMBTU) and was largely attributed to production of borrow soil. Water 

consumption associated with this Alternative is low, where a total of 1,700 gallons are used. 

Implementability 

Alternative 5-3 would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 5-3 would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport and disposal. These procedures could readily be 

accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished . 

LUCs would be easily implemented at NSGL 

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring ·would be required for excavations nextto buildings. Buried utilities would 

need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that 

meeting residential exposure criteria would be required. 

The estimated costs for Alternative 5-3 are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $1,301,000 

• Annual Cost: $3,000 

• 5 Year Cost: $26,000 

• . 30-Year NPW: $1,492,000 

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the 
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other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale. 

5.1.5 Alternative 5-3A: Excavation (Unrestricted Re-use}, Off-Site Disposal, LUCs, and ISCO 

5.1.5.1 Description 

Alternative 5-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil 

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use. 

The ISCO component of Alternative 5-3A would be the same as that described for Alternative 5-2A. The 

excavation and off-site disposal components would be the same as described for Alternative 5-3. 

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are 

expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically 

implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base 

Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a 

• change in land use or ownership. Figure 5-1 shows the extent of the area covered by LUCs. 

• 

No Five-Year Reviews would be required for the soil because concentrations. of contaminants in soil 

would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be 

subject to Five-Year Reviews until PRGs are met. 

5.1.5.2 Detailed Analysis 

Overall Protection of Human Health.and the Environment 

Alternative 5-3A would be protective of human health (including l/C and construction worker exposure), 

because soil contaminants would be permanently removed from the site and by preventing exposure to 

contaminated groundwater through LU Cs and treatment. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative . 
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Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance doc,uments, and Illinois TACO 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance with groundwater quality standard regulations will be attained by meeting the requirements 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 

groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater. 

NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this 

area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, 

during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous 

waste characterization and generator management regulations and Illinois special waste regulations 

would be followed during the management of the excavated soil, well cuttings, and purge water. ISCO 

injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive 

dust would be controlled as needed during excavation. Soil erosion and sedimentation controls would be 

implemented during excavation and backfilling operations. If the property is transferred to a non-federal 

owner, then LUCs will be rl?corded in the deed in accordance with the UECA. 

Long-Term Effectiveness and Permanence 

Alternative 5-3A would address soil contamination in a way that provides long-term effectiveness and 

permanence. The contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. For groundwater, ISCO would-permanently treat and remove some COCs. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until 

· PRGs are met through treatment. 

Reduction of Toxicity, Mobility. or Volume through Treatment 

Alternative 5-3A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness · 

Implementation of Alternative 5-3A could result in short-term risk to remediation workers because of· 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential for worker exposure would be further reduced 

by compliance with site-specific health and safety procedures, including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 
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excavation activities. Similarly, exposure of workers to contamination during installation of injection wells, 

construction and operation of the injection system, and groundwater sampling wouJd be minimized by 

compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to 

site-specific health and safety procedures. 

Alternative 5-3A could also have a minimal adverse impact on the surrounding community and the 

environment as a result of the excavation and off-site transportation of contaminated soil and 

transportation of oxidant to the site. This impact would also be adequately mitigated by the 

implementation of engineering controls such as dust suppression and air quality monitoring, by 

adherence to spill prevention procedures, and by compliance with DOT regulations. 

Alternative 5-3A could be implemented within approximately 2 months and would achieve the RAOs 1 

and 2 at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO 

process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 5-3A is high based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4, and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-3A 

contained high C02e emissions (325 tons). Criteria pollutant emissions associated with Alternative 5-3A 

for NOx. SOx .. and PM10 emissions were 0.62, 0.28, and 1.2 ton, respectively. Energy ·demand for 

Alternative 5-3A was high (14,000 MMBTU) and was largely attributed to production of borrow soil. Water 

consumption associated with this Alternative is high, where a total of 5,600 gallons are used. 

Implementability 

Alternative 5-3A would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 5-3A would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport c;ind disposal. These procedures could readily be 

accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily 

installed and operated. The number of ·qualified contractors would be somewhat limited but not overly 

restrictive. Preparation of a LUC RD for groundwater would be readily accomplished. LUCs would be 

easily implemented at NSGL. 

.031310/P 5-15 CTO F275, 510, C064 
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If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would 

need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that 

. meeting residential exposure criteria would be required. 

The estimated costs for Alternative 5-3A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $1,637,000 

• Annual Cost: $3,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $1,829,000 

. . If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the 

other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale. 

5.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Table 5-1 provides a comparative analysis of the alternatives in relation to each specific evaluation 

criterion used in the detailed analysis. The Navy has the option of selecting any alternative or 

combination of alternatives. 

03131 O/P 5-16 CTO F275, 510, C064 
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Evaluation 
Criterion 

Overall Protection 
of Human Health 
and Environment 

Compliance with 
ARARs and TBCs 

Chemical-
Specific 

Location-Specific 

Action-Specific 

• 
TABLE 5-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF4 

Alternative 5-3: 
Alternative 5-2A: Excavation Alternative 5-1: No Alternative 5-2: LUCs LUCs, Barrier, and (Unrestricted Re-Action and Barrier ISCO use), Off-site 

Disposal, and LUCs 

Not protective. The ·Protective .of human Protective of human Protective of human 
potential for exposure health by minimizing health by minimizing health by removing 
of human receptors to exposyre to exposure to contaminated soil from 
contaminated soil contaminated soil and contaminated soil and the site and by using 
would remain groundwater. treating COCs in LUCs to restrict the 
unchanged. groundwater. use of groundwater. 
Groundwater use 
restrictions would 
remain, but could be 
lifted. 

Would riot comply Would comply. Would comply. Would comply. 

Not applicable Not applicable Not applicable· Not applicable 

Not applicable Would comply Would comply Would comply 

•• 

Alternative 5-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Protective of human 
health by removing 
contaminated soil from 
the site and by treating 
COCs in groundwater. 

Would comply. 

Not applicable 

Would comply 



Evaluation 
Criterion 

Long-Term 
Effectiveness and 
Permanence 

Reduction of 
Contaminant 
Toxicity, Mobility, 
or Volume through 
Treatment 

• 

TABLE 5-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 2 OF 4 

Alternative 5-3: 
Alternative 5-2A: Excavation 

Alternative 5-1: No Alternative 5-2: LUCs 
LUCs, Barrier, and (Unrestricted Re-

Action and Barrier ISCO use), Off-site 
Disposal, ~nd LUCs 

Neither effective nor Provides long-term Provides long-term Provides long-term 
permanent. effectiveness and effectiveness and effectiveness and 

permanence. Least permanence. More permanence. More 
effective because effective than effective than 
LUCs must be Alternative 5-2 Alternatives 5-2 and 5-
continually enforced to because groundwater 2A because soil 
prevent exposure. COCs are treated, but contaminants are 

LUCs must be removed from the site. 
continually enforced to . 
prevent exposure to 
soil contaminants. 

None. There would be None. There would be There would be None. There would be 
no treatment. no treatment. treatment of no treatment. 

groundwater COCs. 

• 

Alternative 5-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Provides long-term 
. effectiveness and 
permanence. Most 
effective because soil 
contaminants are 
removed from the site 
and groundwater 
COCs are treated. 

There would be 
treatment of 
groundwater COCs. 

• 
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Evaluation 
Criterion 

Short-Term 
Effectiveness 

Implementability 

• 
TABLE 5-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 3 OF 4 

Alternative 5-3: 
Alternative 5-2A: Excavation 

Alternative 5-1: No Alternative 5-2: LUCs 
LUCs, Barrier, and (Unrestricted Re-Action and Barrier ISCO use), Off-site 

Disposal, and LUCs 

Would not result in Would not result in Slight increase of risk Exposure of 
risks to remediation risks to remediation to remediation workers remediation workers 
workers or result in workers or result in from ISCO would be would be controlled by 
short-term adverse short-term adverse controlled by PPE and PPE and safety 
impacts to the local impacts to the local safety procedures. procedures. Potential 
community and the community and the Potential impact to the impact to community 
environment. Would environment. LUC local community and from truck traffic. 
not achieve RAOs or remedial design would the environment during Action would be 
PR Gs. be implemented in oxidant transport. LUC completed in 2 months. 

approximately 3 remedial design would RAOs 1 and 2 would 
months, and would be implemented in be met after 
achieve RAOs or approximately 3 completion of 
PRGs after months, and would excavation. Would 
implementation. achieve RAOs or achieve RAO 3 after 

PRGs after implementation of 
implementation. ISCO LU Cs. 
would be completed 
within 2 years. 

Nothing to implement. Easy to implement. 
~ 

Easy to implement. Easy to implement, but 
Would be easiest to Would be easier to less difficult to 
implement. implement than implement than 

Alternatives 5-3 and 5- Alternative 5-3A. 
3A. 

• 

Alternative 5-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Exposure of 
remediation workers 
during excavation and 
ISCO would be 
controlled by PPE and 
safety procedures. 
Potential impact to 
community from truck 
traffic and oxidant 
transport. Action 
would be completed in 
2 months. RAOs 1 
and 2 would be met 
after completion of 
excavation. Would 
achieve RAO 3 after 
implementation of 
ISCO. ISCO would be 
completed within 
2 years. 

Easy to implement, but 
most difficult to 
implement. 



TABLE 5-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES- SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 4 OF 4 

Alternative 5-2A: 
Evaluation Alternative 5-1: No Alternative 5-2: LUCs 

LUCs, Barrier, and 
Criterion Action and Barrier ISCO 

Costs: 
Capital $0 $21,000 $378,000 
NPW of Annual $0 $345,000 (30-Year) $345,000 (30-Year) 
Costs 
NPW $0 $366,000 (30-Year) $723,000 (30-Year) 

ARARs - Applicable or Relevant and Appropriate Requirements. 
ISCO - In-situ chemical oxidation. 
LUCs - Land use controls. 
NPW - Net present worth. 
PPE - Personal protective equipment. 
RAO - Remedial Action Objective. 
TBC -To Be Considered. 

Alternative 5-3: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, and LUCs 

$1,301,000 
$191,000 (30-Year) 

$1 492 000 (30-Year) 

Costs are stand alone cost for the site - economy of scale will be obtained when done in combination with other sites. 

• • 

Alternative 5-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

$1,637,000 
$192,000 (30-Year) 

$1 829,000 (30-Year) 

• 
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Metals (mg/kg) 

Arsenic 

Iron 

Manganese 

Polynuclear Aromatic Hydrocarbons (µg/kg) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

• Benzo(k)fluoranthene 

Dibenzo(a,h}anthracene 

lndeno( 1,2,3-cd)pyrene 

{0.S - 21 
1000 
960 

DIBENZO (A, H) ANTHRACENE 210 
DIBENZO (A, H)ANTHRACENE-DUP 180 
NTCOS-SBOB (2 - 4) 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (8) FLUORANTHENE 
DIBENZO (A, H) ANTBRACENE 

Preliminary Remediation Goal Rationale 

13 TACO Ingestion 

55000 Hl=1 for Residential Exposure 

1600 TACO Ingestion 

1800 Background 

2100 Background 

2100 Background 

9000 TACO Ingestion 

420 Background 

1600 Background 

··tJ 
NTC05-SB03 
BENZO (A) PYRENE 2500 
BENZO (B) FLUORANTHENE 3100 
DIBENZO (A, H) ANTHRACENE 570 
lNDENO(l,2,3-CO)PYRENE 2100 
NTCOS-5803 { 4 - 7) 
BENZO (A) PYRENE 

• 
08/29/13 

DATE 

J. LOGAN 09/19/13 

REVISED BY DATE II! 
D. COUCH 09/19/13 

SCALE NWFAC 
AS NOTED 

NTC05-SB07 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (8) FLUORANTHENE 14000 
DIBENZO (A, H) ANTHRACENE 2300 
INDENO(l,2,3-CD)PYRENE 9700 

NTCOS-SBOS 
BENZO (A) PYRENE 2700 
BENZO (B) FLUORANTBENE 4 000 
DIBENZO (A, H) ANTHRACENE 4 70 
INDENO(l,2,3-CO)PYRENE 1900 
NTC05-SB05 [0.5 - 2) 
BENZO (A) ANTHRACENE 5200 
BENZO (A)'PYRENE 6200 
BENZO (8) FLOORANTHENE 9100 
DIBENZO (A, H) ANTBRACENE 1100 
INDENO(l,2,3-CD) PYRENE 3900 

NTCOS-SB04 {0.S - 2) 
BENZO(A)ANTHRACENE 22000 
BENZO (A) PYRENE 18000 
BENZO (B) FLUORANTHENE 22000 
DIBENZO (A, H) ANTHRACENE 3700 J 
INOENO(l, 2, 3-CD) PYRENE 12000 

~: 

0 - -- -· ___ , 

ALTERNATIVE 5-2 

BARRIER AND LAND USE CONTROL BOUNDARIES 

SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

80 
Feet 

• 
• 
s 

Surface Soil Location 
with Exceedances 

Surface Soil Location 
without Exceedances 

Monitoring Well 

,..--, Extent of Pavement and 
L-J Soil LUC Boundary 

D Groundwater LUC Boundary 

J Estimated Value 

Note: PAHs are expressed In 
micrograms per kilogram (µg/kg). 
lnorganlcs are expressed in 
milligrams per kilogram (mg/kg). 

CONTRACT NUMBER CTONUMBER 

F275 

APPROVED 

FIGURE NO. 
5-1 REV 

0 
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• 

• 

Surface Soil 

Metals (mg/kg) 

Arsenic 

Iron 

l'v'anganese 

Polynuclear Aromatic Hydrocarbons (µg/kg) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Dibenzo( a,h)anthracene 

lndeno( 1,2,3-cd)pyrene 

NTC05-SB08 
BENZO (A) PYRENE 
BENZO (A) PYRENE-DUP 
DIBENZO (A, H) ANTHRACENE 
DIBENZO (A, H) ANTBRACENE-OUP 180 
NTC05-SB08 [2 - 4) 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (8) FLUORANTHENE 
OIBENZO (A, H) ANTHRACENE 

Preliminary Remediation Goal 

13 

Rationale 

TACO Ingestion 

55000 

1600 

1800 

2100 

2100 

9000 

420 

1600 

Hl=1 for Residential Exposure 

TACO Ingestion 

Background 

Background 

Background 

TACO Ingestion 

Background 

Background 

BENZO IA) PYRENE 
BENZO (8) FLUORANTHENE 3700 
OIBENZO (A, H) ANTHRACENE 570 
IN DENO ( 1, 2, 3-CD) PY RENE 2100 
NTC05-SB03 ( 4 - 7] 
BENZQ (A) PYRE NE 

• 
OB/29/13 

DATE 

J. LOGAN 09/19/13 
REVISED BY DATE m 
D.COUCH 09/19/13 

SCALE ~ 
AS NOTED 

[0.5 - 2] 
BENZO (A) PYRENE 

NTCOS-5807 
BENZO (A) ANTKRACENE 
BENZO (A) PYRENE 
BENZO (B) FLUORANTHENE 14000 
DIBENZO (A, H) ANTHRACENE 2300 
INDENO(l,2,3-CD)PYRENE 9700 

2700 
BENZO (B) FLUORANTHENE 4000 
DIBENZO (A, H) ANTHRACENE 4 70 
INDENO(l,2,3-CD)PYRENE 1900 
NTC05-SB05 (0.5 - 2] 
BENZO IA) ANTHRACENE 5200 
BENZO (A) PYRENE 6200 
BENZO (B) FLUORANTHENE 9100 
DIBENZO (A, H) ANTHRACENE 1100 
INDENO(l,2,3-CD) PYRENE 3900 

NTC05-SB04 (0.5 - 2) 

~ .... , . 
BENZO (A) ANTHRACENE 22000 :4-......... .; 1- ,,.. ___ ..... r<P~ •• ~ 

BENZO (A) PYRENE 18000 
BENZO (8) FLUORANTHENE 22000 
DIBENZO (A, H) ANTHRACENE 3700 J 
INDENO(l,2,3-CD) PYRENE 12000 

.. 

BO 0 

---~ 

BARRIER AND LAND USE CONTROL BOUNDARIES 

AND ISCO TREATMENT AREA 

SITE 5 - TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

• 
• 

Surface Soil Location 
with Exceedances 

Surface Soil Location 
without Exceedances 

Monitoring Well 

ISCO Treatment Area 

r-=il Extent of Pavement and 
L...-.Jl Soil LUC Boundary 

N 

D Groundwater LUC Boundary 

BO 

Feet 

J Estimated Value 

Note: PAHs are expressed in 
micrograms per kilogram (µg/kg). 
lnorganics are expressed in 
milligrams per kilogram (mg/kg). 

CONTRACT NUMBER CTONUMBER 

F275 

APPROVED BY DATE 

APPROVED BY 

FIGURE NO. 5-2 REV 

0 



• 

• 

• 

PGH P:IGIS\GREATLAKES_NSIMAPDOCS\MXD\SITE05_SSSB_EXCEED_PAH_5-3.MXD 09/19/13 DC 

Surface Soil 

Metals (mg/kg) 

Arsenic 

Iron 

IVanganese 

Polynuclear Aromatic Hydrocarbons (µglkg) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

j 

BENZO (A) PYRENE 
BENZO (A) PYRE NE-CUP 
DIBENZO (A, R) ANTHRACENE 
DIBENZO (A, H) ANTHRACENE-DUP 180 
NTC05-SB08 (2 - 4) 
BENZO (A) ANTBRACENE 
BENZO (A) PYRENE 
BENZO (8) FLUORANTHENE 
OIBENZO (A, H) ANTHRACENE 

Preliminary Remediation Goal Rationale 

13 TACO Ingestion 

55000 Hl=1 for Residential Exposure 

1600 TACO Ingestion 

1800 Background 

2100 Background 

2100 Background 

gooo TACO Ingestion 

420 Background 

1600 Background 

NTC05-SB03 
BENZO (A) PYRENE 
BENZO (Bl FLUORANTHENE 3700 
DIBENZO (A, R) ANTBRA.CENE 570 
INDENO(l,2,3-CD) PYRENE 2100 
NTC05-SB03 [4 - 7] 
BENZO (A) PYRENE 

• 
08129/13 

DATE 

J. LOGAN 09/19/13 
REVISED BY DATE 

D.COUCH 09/1g/13 

~ 

SCALE NWFAC 
AS NOTED 

[0.5 - 2] 
BENZO (A) PYRENE 

NTCOS-5801 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO (B) FLUORANTHENE 
DIBENZO (A, H) ANTHRACENE 2300 
INDENO(l,2,3-CD)PYRENE 9700 

NTCOS-SBOS 
BENZO (A) PYRENE 2700 
BENZO {B) n.UORANTHENE 4000 
DIBENZO (A, H) ANTHRACENE 4 70 
INDENO(l,2,3-CD) PYRENE 1900 
NTCOS-SBOS (0. 5 - 2) 
BENZO (A) ANTHRACENE 5200 
BENZO (A) PYRENE 6200 
BENZO (8) FLUORANTHENE 9100 
DIBENZO(A,HlANTHRACENE 1100 
INDENO(l,2,3-CD) PYRENE 3900 

[0.5 - 2] 
BENZO (A) ANTHRACENE 22000 
BENZO(A)PYRENE 18000 
BENZO (8) FLUORJl.NTHENE 22000 
DIBENZO (A, HI ANTHRACENE 3700 J 
INDENO (l, 2, 3-CDl PYRENE 12000 

80 0 ----
ALTERNATIVE 5-3 

EXCAVATION LIMITS- SURFACE AND SUBSURFACE 

SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

80 
Feet 

• 
• 

Surface Soil Location 
with Exceedances 

Surface Soil Location 
wtthoutExceedances 

~ Extent of Pavement and 
1....-..A Soil LUC Boundary 

~Excavation Limits 

~ Depth of Excavation 
in feet bgs 

J Estimated Value 

Note: PAHs are expressed in 
micrograms per kilogram (µg/kg). 
lnorganics are expressed in 
milligrams per kilogram (mg/kg). 

Depth of excavations is 2 feet 
. unless noted. 

CONTRACT NUMBER CTONUMBER 

F275 

APPROVED BY 

FIGURE NO. 5-3 REV 

0 

N 
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• 

Metals (mg/kg) 

Arsenic 

11/anganese 

Polynuclear Aromatic Hydrocarbons {µglkg) 

Benzo(a)anthracene 

Benzo(a)pyrene 

• Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno( 1,2,3-cd)pyrene 

BENZO (A) PYRENE 
BENZO (A) PYRENE-DUP 
DIBENZO (A, ff) ANTHRACENE 
DIBENZO (A, H) ANTHRACENE-DUP 100 
NTC05-SB08 (2 - 4] 
BENZO (A) ANTBRACENE 
BENZO (A) PYRENE 
BENZO (B) FLOORANTHENE 
DIBENZO (A, HJ ANTHRACENE 

Preliminary Remediation Goal Rationale 

13 TACO Ingestion 

1600 TACO Ingestion 

1500 ll.CR = IE-5 for Residential Exposure 

150 ll.CR = 1&5 for Residential Exposure 

1500 ll.CR = IE-5 for Residential Exposure 

15000 ll.CR = IE-5 for Residential Exposure 

150 ll.CR = IE-5 for Residential Exposure 

1500 ll.CR = IE-5 for Residential Exposure • 
08129/13 

DATE 

J. LOGAN 09/19/13 

REVISED BY DATE 

D.COUCH 09/19/13 

~ 

SCALE NWFAC 
AS NOTED 

-. ..,,.,,.~~--

NTCOS-5807 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
BENZO {B) FLUORANTHENE 
DIBENZO (A, H) ANTHRACENE 2300 
INDENO(l,2,3-CD) PYRENE 9700 

NTCOS-SBOS 
BENZO (A) PYRENE 2700 
BENZO (B) FLUORANTHENE 4000 
DIBENZO (A, H) ANTHRACENE 4 70 
INDENO(l,2,3-CD)PYRENE 1900 
NTCOS-SBOS [O.S - 2] 
BENZO (A) ANTHRACENE 5200 
BENZO CAI PYRENE 6200 
BENZO CBI FLUORANTHENE 9100 
DIBENZO (A, H) ANTHRACENE 1100 
INDENO(l,2,3-CD)PYRENE 3900 

NTC05-SB04 {0. 5 - 2] 
BENZO (A) ANTHRACENE 22000 
BENZO(A) PYRENE 18000 
BENZO (8) FLUORANTHENE 22000 
DIBENZO(A,H)ANTRRACENE 3700 J 
INDENO{l,2,3-CO) PYRENE 12000 

- .. 

80 0 ..... - -- -· 
ALTERNATIVE 5-3 

EXCAVATION LIMITS - SUBSURFACE ONLY 

SITE 5-TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

80 

Feet 

• Surface Soil Location 
with Exceedances 

Surface Soil Location 
• without Exceedances 

CJ Extent of Pavement and 
Soil LUC Boundary 

[2Z] Excavation Limits 

~ Depth of Excavation 
in feet bgs 

J Estimated Value 

Note: PAHs are expressed in 
micrograms per kilogram (µg/kg). 
lnorganics are expressed in 
milligrams per kilogram (mg/kg). 

Depth of excavations is 2 feet 
unless noted. 

CONTRACT NUMBER CTONUMBER 

F275 

APPROVED BY DATE 

{I)~ u 
APPROVED BY DATE 

N 

FIGURE NO. 5-4 REV 
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6.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

FOR SITE 9 

6.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

6.1.1 Alternative 9-1: No Action 

6.1.1.1 Description 

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for. comparison 

with other alternatives. Under this alternative, the property would be released for unr.estricted use. 

Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year 

Review required to assess contamination at the site over time. This alternative could only be chosen if it 

is determined that taking no action would be protective of human health and the environment. 

6.1.1.2 Detailed Analysis 

• Overall Protection of Human Health and the Environment 

• 

Alternative 9-1 would not provide protection of human health and the environment. The potential for 

~xposure of human receptors to contaminated soil via ingestion and dermal contact would remain 

unchanged. The existing groundwater use restrictions would be protective of human health; however, 

these restrictions could be lifted. 

Compliance with ARARs and TBCs 

Alternative 9-1 would not comply with chemical-specific ARARs and TBCs for soil because no action 

would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with 

chemical-specific ARARs and TBCs for groundwater; however, these re·strictions could be lifted. No 

location-specific or action-specific ARARs are associated with this alternative. Chemical-specific ARARs 

and TBCs for Alternative 9-1 are listed in Table 2-1. 

Long-Term Effectiveness and Permanence 

Alternative 9-1 would have no long-term effectiveness or permanence because nothing would be done to 

reduce concentrations of soil COCs or to reduce human exposure to site contaminants .. The existing 

groundwater use restrictions would not provide long-term effectiveness or permanence because they are 

031310/P 6-1 CTO F275,'510, C064 
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use 

restrictions do not run with the land. 

Reduction of Toxicity,· Mobility. or Volume through Treatment 

Alternative 9-1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

soil or groundwater treatment. would occur. 

Short-Term Effectiveness 

Because no action would occur, implementation of Alternative 9-1 would not pose risks to on-site 

remediation workers or result in short-term adverse impact to the local community or the environment. 

Alternative 9-1 would not achieve the RAOs or the PRGs, and would .also have no life cycle sustainability 

impacts. 

Implementability 

Because no action would occur, Alternative 9-1 would be readily implementable. The technical feasibility 

criteria, including constructability, operability, and reliability, are not applicable. The remedy would be 

implementable if ultimately selected in the Record of Decision. 

There would be no costs associated with Alternative 9-1. 

6 .. 1.2 Alternative·9-2: LUCs and Barrier 

6.1.2.1 Description 

Alternative 9-2 would consist of two major components: (1) LUCs and (2) barrier. 

The existing soil, pavement, and buildings would be used as a barrier to prevent exposure by l/C workers 

to soil contam.inants exceeding l/C TACO criteria. The northern ravine fill arm is covered by a 

combination of asphalt pavement (approximately 3 inches thick) and soil (average. 2 feet thick). The 

extent of coverage is approximately 60 percent asphalt, and 40 percent soil. The middle ravine fill arm is 

covered by a combination of building foundations (assumed to be at least 6 to 12 inches thick), asphalt 

031310/P 6-2 CTO F275, 510, C064 
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pavement (approximately 3 inches thick), and soil (assumed to be approximately. 2 feet thick). The extent 

of coverage is approximately 90 percent building foundations, 5 percent asphalt, and 5 percent soil. The 

southern ravine fill arm is covered by a combination of building foundations (assumed to be at least 6 to 

12 inches thick), asphalt pavement and· concrete sidewalks (approximately 3 inches thick), and soil 

(average 2 feet thick). The extent of coverage is approximately 45 percent building foundations, 

25 percent asphalt pavement and concrete sidewalks, and 30 percent soil. The barrier would be 

inspected and repaired as needed to maintain protection. Fig.ure 6-1 shows the extent of the barrier .. 

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish 

methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would 

be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent 

residential land use, restrict unauthorized construction, require notification of the presence of 

contaminants to construction workers, require review of construction activities and intrusive work in the 

area to protect workers through PPE and alternative methods to reduce exposure, require proper 

management of excavated material, provide for long-term inspection of 'LUCs, and provide requirements 

for dealing with changes in land use or site features. LUCs would also require routine inspection of the 

soil, pavement, and buildings and repairs to the barrier to prevent exposure to contaminated soil. The 

areas to which the LUCs would apply would be identified and surveyed by an Illinois Licensed 

Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. The LUCs would be specifically 

implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction 

11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of a change. 

in land use or ownership. Figure 6-1 shows the extent of the area covered by LU Cs. 

Five-Year Revibws would be required since concentrations of contaminants would remain in soil and 

groundwater above levels acceptable for unrestricted use at the site. 

6.1.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 9-2 would provide protection to human health by minimizing exposure to contaminated soil 

through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater. 

No risks to the environment were identified . 
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Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate 

risk. Compliance with groundwater quality standard regulations will be attained by meeting the 

requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to 

prevent groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, 

so the background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative, so 

hazardous waste characterization and generator management regulations and Illinois special waste 

regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the 

barrier, such as replacement of paving. The uncontaminated soil and building foundations over the ravine 

me~ts the final cover requirements of the Solid Waste Regulations. Inspection procedures developed in 

the LUC RD will meet the closure standards of the Solid Waste Regulations. If the property is transferred 

to a non-federal owner, then LUCs will be recorded in the deed in accordance with the UECA, and a 

notation of the presence of the ravine fill will be made in the deed in accordance with the Solid Waste 

Regulations. 

Supplemental landfill cover improvements are not required. Concentrations of contaminants in surface 

soil samples are less than PRGs. The average thickness of the uncontaminated surface · soil is 

approximately 2 feet. In many places, the surface soil is also paved over by parking lots, roads, and 

sidewalks. In addition, a large proportion of the ravine fill area is covered by building foundations. The 

soil and building foundation meet the Solid Waste Landfill final cover requirements and provide sufficient 

barrier to direct contact. An impermeable cover is not required based on minimal impacts to groundwater. 

Long-Term Effectiveness and Permanence 

Alternative 9-2 would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the long term. The permanence of Alternative 9-2 would depend on the maintenance 

of the LUCs and barrier, verification that the land use is being properly controlled, and verification that 

groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be 

conducted to assess the protectiveness and effectiveness of the LUCs. 
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Alternative 9-2 would not reduce the toxicity, mobility: or volume of COCs through tr~atment because no 

treatment would occur. 

Short-Term Effectiveness 

Implementation of Alternative 9-2 would not pose risks to on-site remediation workers or result in short

term adverse impact to the local community or the environment. Alternative 9-2 could be implemented 

within approximately 3 months and would achieve RAOs 1 and 2 upon implementation by restricting 

exposure to soil at the site. RAO 3 is currently befng met by existing controls, and implementation of the 

groundwater LUC would provide a permanent restriction. 

Overall, the sustainability impact of Alternative 9-2 is low based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4,. and N20 were normalized to C02e, which is a 

cumulative· method of weighing GHG emissions relative to global war111ing potential. Alternative 9-2 

contained low GHG emissions (0.76 ton). Criteria pollutant emissions associated with Alternative 9-2 for 

NOx, SOx, and PM10 .emissions were 2.8x10-4, 9.8x10-6, and 5.7x10·5 ton, respectively. Energy demand 

for Alternative 9-2 was low (8.6 MMBTU). There is no direct water consumption associated with 

Alternative 9-2. 

Implementability 

Alternative 9-2 would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be 

readily accomplished. 

The estimated costs for Alternative 9-2 are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $21,000 

• Annual Cost: .$9,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $366,000 
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This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed as part of a single project, so the actual cost for this site will be lower 

due to economies of scale. 

6.1.3 Alternative 9-2A: LUCs, Barrier, and ISCO 

6.1.3.1 Description 

Alternative 9-2A would consist of four major components: (1) LUCs, (2) barrier, and (3) ISCO for 

groundwater treatment. 

The existing soil, pavement, and buildings would be used as a barrier to prevent exposure by l/C workers 

to soil contaminants exceeding l/C TACO criteria. The barrier would be inspected and repaired as 

needed to maintain protection. Figure 6-2 shows the extent of the barrier. 

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish 

methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs.would 

be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent 

residential land use, restrict . unauthorized construction, require notification of the presence of 

contaminants to construction workers, require review of construction activities and intrusive work in the 

area to protect workers through PPE and alternative methods to reduce exposure, require proper 

management of excavated material, provide for long-term inspection of LUCs, and provide requirements 

for dealing with changes in land use or site features. LUCs would also require routine inspection of the 

soil, pavement, and buildings and repairs to the barrier to prevent exposure to contaminated soil. The 

areas to which the LUCs would apply would be identified ·and surveyed by an Illinois Licensed · 

Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. These are required throughout the site, 

but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be 

specifically implemented through a LUC RD to continue the restrictions found in the existing NSGL Base 

Instruction 11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of 

a change in land use or ownership. Figure 6-2 shows the extent of the area covered by LUCs. 

For the purposes of the development of this alternative, ISCO would consist of injection of Fenton's 

reagent to treat arsenic. Other oxidants, such as persulfate, or other oxygen sources, such as ORC, 
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should be considered during remedial design. A relatively low dosage rate would be used to promote 

oxidizing conditions to precipitate iron and arsenic compounds. The pH would also be increased to 

promote precipitation. Oxidant injection would use injection wells so that multiple injections can be 

performed, if needed. The injection system would consist of a grid of injection wells over a 50-foot by 

50-foot area centered on well MW06. Because of the low COC concentrations, high clay content, and 

heterogeneity, it is assumed that two injection events would be required to achieve chemical oxidation of 

the COCs. The area to be treated is shown on Figure 6-2. Thirty-two wells based on a 10-foot grid and 

4,500 gallons of 4-percent (by weight) solution of Fenton's reagent are estimated to be required. A bench 

and/or pilot study would be performed to confirm well spacing and oxidant application rates. 

Prior to the ISCO remedial design, groundwater samples would be collected from existing monitoring 

wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these 

wells, to determine the presence of contamination. Monitoring of groundwater would be required to 

assess the performance of chemical oxidation. Performance monitoring would include collecting 

groundwater samples from monitoring wells located within the contaminant plumes to assess trends in 

concentrations of COCs and on the periphery of the plumes to· evaluate potential migration of COCs. 

Generally samples would be analyzed for field parameters (pH, DO, ORP, specific conductivity, turbidity, 

and groundwater elevation) and COCs. 

Approximately 2 years would be required for treatment. The need for and locations of additional injection 

events will be determined based on the performance monitoring. Conceptual design .calculations are 

provided in Appendix B. 

Lead would not be treated because it exceeded its MCL in only one well. Natural attenuation processes 

will reduce the lead concentrations over time. 

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above 

levels acceptable for unrestricted use at the site. 

6.1.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 9-2A would provide protection to human health by minimizing exposure to contaminated .soil 

through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater 

through LU Cs and treatment. No risks to the environment were identified. 
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Compliance with ARARs and TBCs · · 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate 

risk. Compliance with groundwater quality standard regulations will be attained by meeting the 

requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to 

prevent groundwater use and through natural attenuation and by ISCO treatment of some of the 

groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 

IAC 742 for this area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of 

ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization 

and generator management regulations and Illinois special waste regulations would be followed. ISCO 

injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive 

dust would be controlled as needed during maintenance of the barrier, such as replacement of paving. 

The uncontaminated soil and building foundations over the ravine ~eets the final cover requirements of 

the Solid Waste Regulations. Inspection procedures developed in the LUC RD will meet the closure 

standards of the Solid Waste Regulations. If the property is transferred to a non-federal owner, then 

LUCs will be recorded in the deed in accordance with the UECA, and a notation of the presence of the 

ravine fill will be made in the deed in accordance with the Solid Waste Regulations. 

Supplemental· landfill cover improvements are not required. Concentrations of contaminants in surface 

soil samples are less than PRGs. The average thickness of the uncontaminated surface soil is 

approximately 2 feet. In many places, the surface soil is also paved over by parking lots, roads, and 

sidewalks. In addition, a large proportion of the ravine fill area is covered by building foundations. The 

soil and building foundation meet the Solid Waste Landfill final cover requirements and provide s~fficient 

barrier to direct contact. An impermeable cover is not required based on minimal impacts to groundwater. 

Long-Term Effectiveness and Permanence 

Alternative 9-2A would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the long term. The permanence of Alternative 9-2A for soil would depend on the 
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maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For 

groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would 

require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the 

LU Cs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 9-2A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness 

Implementation of the soil components of Alternative 9-2A would not pose risks to on-site remediation 

workers or result in short-term adverse impact to the local community or the_ environment. Exposure of 

workers to contamination during installation of injection wells, construction and operation of the injection 

system, and groundwater sampling would be minimized by compliance with the requirements of the 

OSHA, including wearing of appropriate PPE and adhe~ence to site-specific health and safety 

procedures. Alternative 9-2A could be implemented within approximately ~ months and would achieve 

RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being 

met by existing controls, and implementation of the ISCO process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 9-2A is low based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4 , and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-2A 

contained low GHG emissions (10.2 tons). Criteria pollutant emissions associated with Alternative 9-2A 

for NOx, SOx. and PM10 emis~ions were 0.019, 0.015, and 0.0027 ton, respectively. Energy demand for 

Alternative 9-,2A was low (210 MMBTU) and was largely attributed to the manufacture of PVC used in the 

installation wells. Water consumption associated with this Alternative is high, where a total of 

12,000 gallons are used. 

Implementability 

Alternative 9-2A would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. · T.he 

chemical oxidation approach of oxidant injection via injection wells could be readily installed and 

operated. The number of qualified contractors would be somewhat limited but not overly restrictive . 

Preparation of a LUC RD would be readily accomplished. 

031310/P 6-9 CTO F275, 510, C064 



Naval Station Great Lakes 
Sites 5, 9, and 21 FFS 

Revision: 0 
Date: October 2013 

Section: 6 • 
Page: 10of17 

The estimated costs for Alternative 9-2A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $488,000 

• Annual Cost: $9,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $834,000 

This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed as part of a single project, so the actual cost for this site will be lower 

due to economies of scale. 

6.1.4 Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and LUCs 

6.1.4.1 Description 

Alternative 9-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use, 

(2) off-site disposal, and (3) LUCs to restrict groundwater use. 

Alternative 9-3 would consist of the excavation of approximately 10,000 cy of contaminated soil to meet 

PRGs for residential exposure, as shown on Figure 6-3 (see Appendix B). The total excavation area is 

approximately 24,000 square feet, and the depth of excavation ranges from 4 feet to 16 feet bgs. There 

is uncertainty about this volume because the· extent of contamination has not been fully delineated. A 

sampling and analysis program would be implemented prior excavation, which could lead to an increase 

in the volume of soil for excavation and disposal. The excavation areas are adjacent to several buildings, 

but it is assumed that this alternative would only be implemented if the base was closed and there was a 

change in land use. In addition, this alternative assumes that the buildings would be demolished because 

of the change in land use, so the buildings would not need to be protected during excavation. Excavated 

material would be transported off-site to a non-hazardous landfill for disposal. Prior to excavation, the 

limits of excavation would be confirmed by sampling. Excavated areas would be backfilled with clean soil 

and the surface would be seeded with grass. 

LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented 

through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction. that does 
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not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or 

ownership. Figure 6-1 shows the extent ·of the area covered by LUCs. 

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil 

would be less than· levels acceptable for unrestricted use at the site. However, the groundwater would be 

subject to Five-Year Reviews. 

6.1.4.2 Detailed Analysis 

OveraU Protection of Human Health and the Environment 

Alternative 9-3 would be protective of human health (including l/C and construction worker exposure), 

because soil contaminants would be permanently removed from the site and exposure to contaminated 

groundwater would be prevented. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. _There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance with groundwater quality standard regulations will be attained by' meeting the requirements. 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 

groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the 

background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so 

hazardous waste characterization and generator management regulations and Illinois special waste 

regulations would be followed during the management of the excavated soil. Fugitive dust would be 

controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented 

during excavation and backfilling operations: If the property is transferred to a non-federal owner, then 

LUCs will be recorded in the deed in accordance with the UECA, and a notation of the presence of the 

ravine fill will be made in the deed in accordance with the Solid Waste Regulations . 
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Long-Term Effectiveness and Permanence 

Alternative 9-3 would address soil contamination in a way that provides long-term effectiveness and 

permanence. The contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. The permanence of Alternative 9-3 for groundwater contamination would 

depend on the maintenance of the groundwater LUCs and verification that groundwater is not being used. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess 

the protectiveness and effectiveness of the LUCs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 9-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

treatment would occur. 

Short-Term Effectiveness 

Implementation of Alternative 9-3 could result in short-term risk to remediation workers because of 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential for worker exposure would be further reduced 

by compliance with site-specific health and safety procedures, including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 

excavation activities. 

Alternative 9-3 could also have a minimal adverse impact on the surrounding community and the 

environment as a result of the excavation and off-site transportation of contaminated soil. This impact 

would also be adequately mitigated by the implementation of· engineering controls such as dust 

suppression and air quality monitoring, by adherence to spill prevention procedures, and by compliance 

with DOT regulations. 

Alternative 9-3 could be implemented within approximately 4 months and would achieve RAOs 1 and 2 at 

completion. RAO 3 is currently being met by existing controls, and implementation of the groundwater 

LUC would provide a permanent restriction. 

Overall, the sustainability impact of Alternative 9-3 is high based on a sustainability analysis using Site 

• 

Wise™ (see Appendix C). Emissions of C02, CH4, and N20 were normalized to C02e, which is a • 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-3 
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contained high C02e emissions (850 tons). Criteria pollutant emissions associated with Alternative 9-3 

for NOx. SOx. and PM 10 emissions were 1.7, 0.73, and 3.2 tons, respectively. Energy demand for 

Alternative 9-3 was high (37,000 MMBTU) and was largely attributed to production of borrow soil. Water 

consumption associated with this Alternative is low, where a total of 2,600 gallons are used. 

Implementability 

Alternative 9-3 would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 9-3 would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport and disposal. These procedures could readily be 

accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished. 

LUCs would be easily implemented at NSGL. 

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would 

need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that 

meeting residential exposure criteria would be required. 

The estimated costs for Alternative 9-3 are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $3,220,000 

• Annual Cost: $3,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $3,411,000 

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the 

other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale . 
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6.1.5 Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, LUCs, and ISCO 

6.1.5.1 Description 

Alternative 9-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil 

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use. 

The ISCO component of Alternative 9-3A would be the same as that described for Alternative 9-2A. The 

excavation and off-site disposal components would be the same as described for Alternative 9-3. 

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are 

expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically 

implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base 

Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a 

change in land use or ownership. Figure 6-1 shows the extent of the area covered by LUCs. 

No Five-Year. Reviews would be required for the soil because concentrations of contaminants in soil 

would be less than levels acceptable for unrestricted use at the site. However,·the groundwater would be 

subject to Five-Year Reviews until PRGs are met. 

6.1.5.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 9-3A would be protective of human health (including l/C and construction worker exposure}, 

because soil contaminants would be permanently removed from the site and by preventing exposure to 

contaminated groundwater through LUCs and treatment. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative a·re listed in Tables 2-1 and 2-3, . 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance with groundwater quality standard regulations will be attained by meeting the requirements 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 
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groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater. 

NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this 

area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, 

during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous 

waste characterization and generator management regulat!ons and Illinois special waste regulations 

would be followed during the management of the excavated soil, well cuttings, and purge water. ISCO 

injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive 

dust would be controlled as needed during excavation .. Soil erosion and sedimentation controls would be 

implemented during excavation and backfilling operations. If the property is transferred to a non-federal 

owner, then LUCs will be recorded in the deed in accordance with the UECA, and a notation of the 

presence of the ravine fill will be made in the deed in accordance with the Solid Waste Regulations. 

Long-Term Effectiveness and Permanence 

Alternative 9-3A would address soil contamination in a way. that provides long-term effectiveness and 

permanence. The contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. For groundwater, ISCO would permanently treat.and remove some COCs. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until 

PRGs are met through treatment. 

Reduction of Toxicity, Mobility. or Volume through Treatment 

Alternative 9-3A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness 

Implementation of Alternative 9-3A could result in short-term risk to remediation workers because of 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential forworker exposure would be further reduced 

by compliance with site-specific health and safety procedures, including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 

excavation activities. Similarly, exposure of workers to contamination during installation of injection wells, 

• construction and operation of the injection system, and groundwater sampling would be minimized by 
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compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to 

site-specific health and safety procedures. 

Alternative 9-3A could also have a minimal adverse impact on the surrounding community and the 

environment as ·a result of the excavation and off-site transportation of contaminated soil and 

transportation of oxidant to the site. This impact would also be adequately mitigated by the 

implementation of engineering controls such as dust suppression and air quality monitoring, by 

adherence to spill prevention procedures, and by compliance with DOT regulations. 

Alternative 9-3A could be implemented within approximately 4 months and would achieve RAOs 1 and 2 

at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO 

process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 9-3A is high based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emi~sions of C02 , CH4 , and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-3A 

contained high C02e emissions (860 tons). Criteria pollutant emissions associated with Alternative 9-3A 

for NOx, SOx. and PM10 emissions were 1.7, 0.73, and 3.2 tons, respectively. Energy demand for 

Alternative 9-3A was high (37,000 MMBTU) and was largeiy attributed to production of borrow soil. Water 

consumption associated with this Alternative is high, where a total of 13,000 gallons are used. 

Implementability 

Alternative 9-3A would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the blJildings. Buried utilities would be addressed as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 9-3A would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport and disposal. These procedures could readily be 

accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily 

installed and operated. The number of qualified contractors would be somewhat limited but not overly 

restrictive.· Preparation of a LUC RD ,tor groundwater would be readily accomplished. LUCs would be 

easily implemented at NSGL. 

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring would ·be required for excavations next to buildings. Buried utilities would 
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need to be protected or possibly rerouted. Note that und.er current site use conditions, it is unlikely that 

meeting residential exposure criteria would be required. 

The estimated costs for Alternative 9-3A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: 

• Annual Cost: 

• 5 Year Cost: 

• 30-Year NPW: 

$3,668;000 

$3,000 

$26,000 

$3,860,000 

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the 

other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale . 

6.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Table 6-1 provides a comparative analysis of the alternatives in relation to each specific evaluation 

criterion used in the detailed analysis. The Navy has the option of selecting any alternative or 

combination of alternatives . 
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Evaluation 
Criterion 

Overall Protection 
of Human Health 
and Environment 

Compliance with 
ARARs and TBCs 

Chemical-
Specific 

Location-Specific 

Action-Specific 

• 
TABLE 6-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF4 

Alternative 9-3: 

Alternative 9-1: No Alternative 9-2: LUCs Alternative 9-2A: Excavation 
LUCs, Barrier, and (Unrestricted Re-

Action and Barrier ISCO use), Off-site 
Disposal, and LUCs 

Not protective. The Protective of human· Protective of human Protective of human 
potential for exposure health bX minimizing health by minimizing health by removing 
of human receptors to exposure to exposure to· contaminated soil from 
contaminated soil contaminated soil and contaminated soil and the site and by using 
would remain groundwater. treating COCs in LUCs to restrict the 
unchanged. groundwater. use of groundwater. 
Groundwater use 
restrictions would 
remain, but could be 
lifted. 

Would not comply Would comply. Would comply. Would comply. 

Not applicable _Not applicable Not applicable Not applicable 

Not applicable Would comply Would comply Would comply 

• 

Alternative 9-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Protective of human 
health by removing 
contaminated soil from 
the site and by treating 
COCs in groundwater. 

Would comply. 

Not applicable 

Would comply 



Evaluation 
Criterion 

Long-Term 
Effectiveness and 
Permanence 

Reduction of 
Contaminant 
Toxicity, Mobility, 
or Volume throug~ 
Treatment 

• 

TABLE 6-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 
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Alternative 9-3: 
Alternative 9-2A: Excavation 

Alternative 9-1: No Alternative 9-2: LUCs LUCs, Barrier, and (Unrestricted Re-
Action and Barrier ISCO use), Off-site 

Disposal, and LUCs 

Neither effective nor Provides long-term Provides long-term Provides long-term 
permanent. effectiveness and effectiveness and effectiveness and 

permanence. Least permanence. More permanence. More 
effective because effective than effective than 
LUCs must be Alternative 9-2 Alternatives 9-2 and 9-
continually enforced to because groundwater 2A because soil 
prevent exposure. COCs are treated, but contaminants are 

LUCs must be removed from the site. 
continually enforced to 
prevent exposure to 
soil contaminants. 

None. There would be None. There would be There would be None. There would be 
no treatment. no treatment. treatment of no treatment. - groundwater COCs. 

• 

Alternative 9-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Provides long-term 
effectiveness and 
permanence. Most 
effective because soil 
contaminants are 
removed from the site 
and groundwater 
COCs are treated .. 

There would be 
treatment of 
groundwater COCs. 

• 
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Evaluation 
Criterion 

Short-Term 
Effectiveness 

Implementability 
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TABLE 6-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 9 
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Alternative 9-3: 
Alternative 9-2A: Excavation 

Alternative 9-1: No Alternative 9-2: LUCs 
LUCs, Barrier, and (Unrestricted Re-

Action and Barrier ISCO use), Off-site 
Disposal, and LUCs 

Would not result in Would not result in Slight increase of risk Exposure of 
risks to remediation risks to remediation to remediation workers remediation workers 
workers or result in workers or result in from ISCO would be would be controlled by 
short-term adverse short-term adverse controlled by PPE and PPE and safety 
impacts to the local impacts to the local safety procedures. procedures. Potential 
community and the community and the Potential impact to the impact to community 
environment. Would environment. LUC local community and from truck traffic. 
not achieve RAOs or remedial design would the environment during Action would be 
PR Gs. be implemented in oxidant transport. LUC completed in 4 months. 

approximately 3 remedial design would RAOs 1 and 2 would 
months, and would be implemented in be met after 
achieve RAOs or approximately 3 completion of 
PRGs after months, and would excavation. Would 
implementation. achieve RAOs or achieve RAO 3 after 

PRGs after implementation of 
implementation. ISCO LUCs. 
would be completed 
within 2 years. 

Nothing to implement." · Easy to implement. Easy to implement. Easy to implement, but 
Would be easiest to Would be easier to less difficult to 
implement. implement than implement than 

Alternatives 9-3 and 9- Alternative 9-3A. 
3A. 

• 

Alternative 9-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Exposure of 
remediation workers 
during excavation and 
ISCO would be 
controlled by PPE and 
safety procedures. 
Potential impact to 
community from truck 
traffic and oxidant 
transport. Action 
would be completed in 
4 months. RAOs 1 and 
2 would be met after 
completion of 
excavation. Would 
achieve RAO 3 after 
implementation of 
ISCO. ISCO would be 
completed within 
2 years. 

Easy to implement, but 
most difficult to 
implement. 
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Alternative 9-2A: 
Evaluation Alternative 9-1: No Alternative 9-2: LUCs 
Criterion Action and Barrier 

LUCs, Barrier, and 
ISCO 

Costs: 
Capital $0 $21,000 $488,000 
NPW of Annual $0 $345,000 (30-Year) $346,000 (30-Year) 
Costs 
NPW - $0 $366,000 (30-Year) $834,000 (30-Year) 

ARARs - Applicable or Relevant and Appropriate Requirements. 
ISCO - In-situ chemical oxidation. 
LUCs - Land use controls. 
NPW - Net present worth. 
PPE - Personal protective equipment. 
RAO - Remedial Action Objective. 
TBC -To Be Considered. 

Alternative 9-3: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, and LUCs 

$3,220,000 
$191,000 (30-Y~ar) 

$3,411 000 (30-Year) 

Costs are stand alone cost for the site - economy of scale will be obtained when done in combination with other sites. 

• • 

Alternative 9-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

$3,668,000 
$192,000 (30-Year) 

$3 860 000 (30-Year) 

• 
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7.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

FOR SITE 21 

7.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

7.1.1 Alternative 21-1: No Action 

7.1.1.1 Description 

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for comparison 

with other alternatives. Under this alternative, the . property would be released for unrestricted use. 

Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year 

Review required_ to assess contamination at the site over time. This alternative. could only be chosen if it 

is determined that taking no action would be protective of human health and the environment. 

7.1.1.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 21-1 would not provide protection of human health and the environment. The potential for 

exposure of human receptors to contaminated soil via ingestion and dermal contact would remain 

unchanged. The existing groundwater use restrictions would be protective of human health; however, 

these restrictions could be lifted. 

Compliance with ARARs and TBCs 

Alternative 21-1 would not comply with chemical-specific ARARs and TBCs for soil be.cause no action 

would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with 

chemical-specific ARARs and TBCs for groundwater; however, these restrictions could be lifted. No 

location-specific or action-specific ARARs are associated With this alternative. Chemical-specific ARARs 

and TBCs for Alternative 21-1 are listed in Table 2-1. 

Long-Term Effectiveness and Permanence 

Alternative 21-1 would have no long-term effectiveness or permanence because nothing would be done 

to reduce concentrations of soil COCs or to reduce human exposure to site contaminants. The existing 

groundwater use restrictions would not provide long-term effectiveness or permanence because they are 
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use 

restrictions do not run with the land. 

Reduction of Toxicity. Mobility, or Volume through Treatment 

Alternative 21-1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

soil or groundwater treatment would occur . 

. Short-Term Effectiveness 

Because no action would occur, implementation of Alternative 21-1 would not pose risks .to on-site 

remediation workers or result in short-term adverse impact to the local community or the environment. 

Alternative 21-1 would not achieve the RAOs or the PRGs, and would also have no life cycle 

sustainability impacts. 

Implementability 

Because no action would occur, Alternative 21-1 would be readily implementable. The technical 

feasibility criteria, including constructability, operability, and reliability, are not applicable. The remedy 

would be implementable if ultimately selected in the Record of Decision. 

There would be no costs associated with Alternative 21-1. 

7.1.2 Alternative 21-2: LUCs and Barrier 

7.1.2.1 Description 

Alternative 21-2 would consist of two major components: (1) LU Cs and (2) barrier. 

The existing pavement would be used as a barrier to prevent exposure by l/C workers to soil 

. contaminants exceeding l/C TACO criteria. Nearly all of the site is covered by a combination of asphalt 

pavement (approximately 3 inches thick), and building foundations (assumed to be at least 6 to 12 inches 

thick). The extent of coverage of the site is approximately 80 percent asphalt and 15 percent building 

foundation. Approximately 5 percent of the site, near the corners of the site, is unpaved. In addition, 
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approximately 2,000 tt2 in the northwest corner of the site would need to be further evaluated to_ determine 

if any action is needed. The barrier would be inspected and repaired as needed to maintain protection. 

Figure 7-1 shows the extent of the barrier. 

- A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish 

methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would 

be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent 

residential land use, restrict unauthorized construction, require notification of the presence of 

contaminants to construction workers, require review of construction activities and intrusive work in the 

area to protect workers through PPE and alternative methods to reduce exposure, require proper 

management of excavated material, provide for long-term inspection of LUCs, and provide requirements 

for dealing with changes in land use or site features. LUCs would also require routine inspection of the 

pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas to which the 

LUCs would apply would be identified and surveyed by an Illinois Licensed Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. Th~ LUCs would be specifically 

implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction 

11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of a change 

in land use or ownership. Figure 7-1 shows the extent of the area covered by LUCs. 

Five-Year Reviews would be required sine~ concentrations of contaminants would remain_ in soil and 

groundwater above levels acceptable for unrestricted use at the site._ 

7.1.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 21-2 would provide protection to human health by minimizing exposure to contaminated soil 

through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater. 

No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative . 
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Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate 

risk. Compliance with groundwater quality standard regulations will be attained by meeting the 

requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to 

prevent groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, 

so the background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative; so 

hazardous waste characterization and generator management regulations and Illinois special waste 

regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the 

barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs 

will be recorded in the deed in accordance with the UECA. 

Long-Term Effectiveness and Permanence 

Alternative 21-2 would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the _long term. The permanence of Alternative 21-2 would depend on the maintenance 

of the LUCs and barrier, verification that the land use is being properly controlled, and verification that 

groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be 

conducted to assess the protectiveness and effectiveness of the LUCs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 21-2 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

treatment would occur. 

Short-Term Effectiveness 

Implementation of Alternative 21-2 would not pose risks to on-site remediation workers or result in short

term adverse impact to the local community or the environment. Alternative 21-~ could be implemented 

within approximately 3 months and would achieve RAOs 1 and 2 upon implementation by restricting 

exposure to soil at the site. RAO 3 is currently being met by existing controls, and implementation of the· 

groundwater LUC would provide a permanent restriction. 

• 

Overall, the sustainability impact of Alternative 21-2 is low based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02 , CH4 , and N20 were normalized to C02e, which is a • 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-2 
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contained low GHG emissions (0.76 ton). Criteria pollutant emissions associated with Alternative 21-2 for 

NOx. SOx, and PM 10 emissions were 2.8x10-4, 9.8x10-6
, and 5.7x10-5 ton, respectively. Energy demand 

for Alternative 21-2 was low (8.6 MMBTU). There is no direct water consumption associated with 

Alternative 21-2. 

Implementability 

Alternative 21-2 would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be 

readily accompli!?hed. 

The estimated costs for Alternative 21-2 are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $21,000 

• Annual Cost: $9,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $366,000 

This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed as part of a single project, so the actual cost for this site will be lower 

due to economies of scale. 

7.1.3 Alternative 21-2A: LUCs, Barrier, and ISCO 

7.1.3.1 Description 

Alternative 21-2A would consist of four major components: (1) LUCs, (2) barrier, and (3) ISCO for 

groundwater treatment. 

The existing pavement would be used as a barrier to prevent exposure by l/C workers to soil 

contaminants exceeding l/C TACO criteria. In addition, approximately 2,000 ft2 in the northwest corner of 

the site would need to be further evaluated to determine if any action is needed. All pavement would be 

• inspected and repaired as needed to maintain protection. Figure 7-:2 shows the extent of the barrier. 
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A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish 

methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would 

be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent 

residentiar land use, restrict unauthorized construction, require notification of the presence of 

contaminants to construction workers, require review bf construction activities and intrusive work in the 

area to protect workers through PPE and alternative methods to reduce exposure, require proper 

management of excavated material, provide for long-term inspection of LUCs, and provide requirements 

for dealing with changes in land use or site features. LUCs would also require routine inspection of the 

pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas fo which the 

LUCs would apply would be identified and surveyed by an Illinois Licensed Professional Land Surveyor. 

LUCs would also be implemented to restrict groundwater use. These are required throughout the site, 

but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be 

specifically implemented through a LUC RD to continue the restrictions found in the existing NSGL Base 

Instruction 11130.1. that prohibits the use of groundwater. The LUCs would be permanent in the event of 

a change in land use or ownership. Figure 7-2 shows the eXtent of the area covered by LUCs. 

' 
For the purposes of the development of this alternative, ISCO would consist of injection of Fenton's 

reagent to treat pentachlorophenol. Other oxidants, such as persulfate, should be considered during 

remedial design. Oxidant injection would use injection wells so that multiple injections can be performed, 

if needed. The injection system would consist of a grid of injection wells over a 50-foot by 50-foot area 

centered on well MW01. Because of the low COC concentrations, high-clay content, and heterogeneity, it 

is assumed that two injection events would be required to achieve chemical oxidation of the COCs. The 

area to be treated is shown on Figure 7-2. · Thirty-two wells based on a 10-foot grid and 5,600 gallons of 

7-percent (by weight) solution of Fenton's reagent are estimated to be required. A bench and/or pilot 

study would be performed to confirm well spacing and oxidant application rates. 

Prior to the ISCO remedi_al design, groundwater samples would be collected from existing monitoring 

wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these 

wells, to determine the presence of contamination. Monitoring of groundwater would be required to 

assess the performance of chemical oxidation. Performance monitoring would include collecting 

groundwater samples from monitoring wells located within the contaminant plumes' to assess trends in 

concentrations of COCs and on the periphery of the plumes to evaluate potential migration of COCs. 

Generally samples would be analyzed for field parameters (pH, DO, ORP, specific conductivity, turbidity, 

and groundwater elevation) and COCs. 
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Approximately 2 years would be required for treatment. The need for and locations of additional injection 

events will be determined based on the performance monitoring. Conceptual design calculations are 

provided in Appendix B. 

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above 

levels acceptable for unrestricted use at the site. 

7.1.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 21-2A would provide protection to human health by minimizing exposure to contaminated soil 

through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater 

through LU Cs and treatment. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate 

risk. Compliance with groundwater quality standard re~ulations will be attained by meeting the 

requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to 

prevent groundwater use and through natural attenuation and by ISCO treatment of some of the 

groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 

IAC 742 for this area are used in the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of 

ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization 

and generator management regulations and Illinois special waste regulations would be followed. ISCO 

injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive 

dust would be controlled as needed during maintenance of the barrier, such as replacement of paving. If 

the property is transferred to a non-federal owner, then LUCs will be recorded in the deed in accordance 

with the Ul;:CA. 
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Long-Term Effectiveness and Permanence 

Alternative 21-2A would be an effective means of minimizing exposure to contaminants in site soil and 

groundwater over the long term. The permanence of Alternative 21-2A would depend on the 

maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For 

groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would 

require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the 

LUCs. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 21-2A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness 

Implementation of the soil components of Alternative 21-2A would not pose risks to on-site remediation 

workers or result in short-term adverse impact to the local community or the environment. Exposure of 

workers to contamination during installation of injection wells, construction and operation of the injection • 

system, and groundwater sampling would be minimized by compliance with the requirements of the 

OSHA, including wearing of appropriate PPE and adherence to site-specific health and safety · 

procedures. Alternative 21-2A couid be implemented within approximately 3 months and would achieve 

RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being 

met by existing controls, and implementation of the ISCO process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 21-2A is low based on a sustainability analysis using Site 

Wise™ (see Appe.ndix C) .. Emissions of C02, CH4, and N20 were normalized to C02e, which is a 
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-2A 

contained low GHG emissions (12 tons). Criteria pollutant emissions associated with Alternative 21-2A 

for NOx, .SOx. and PM10 emissions were 0.019, 0.016, and 0.0032 ton, respectively. Energy demand for 

Alternative 21-2A was low (220 MMBTU) and was largely attributed to laboratory analytical services. 

Water consumption associated with this Alternative is high, where a total of 14,000 gallons are used. 

Implementability 

Alternative 21-2A would be easily implemented since LUCs are already in place at other sites at NSGL. 

Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. The 

chemical oxidation approach of oxidant injection via injection wells could be readily installed and 
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operated. The number of qualified contractors would be somewhat limited but not overly restrictive. 

Preparation of a LUC RD would be readily accomplished. 

The estimated costs for Alternative 21-2A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $554,000 

• Annual Cost: $9,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $900,000 

This cost is for the remediation of this site independent of the other two sites. Remediation of all three 

sites is expected to be performed as part of a single project, so the actual cost for this site will be lower 

due to economies of scale . 

7.1.4 Alternative 21-3: Excavation (Unrestricted Re-use}, Off-Site Disposal, and LUCs 

7.1.4.1 Description 

Alternative 21-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use, 

(2) off-site disposal, and (3) LUCs to restrict groundwater use. 

Alternative 21-3 would consist of the excavation of approximately 3,000 cy of contaminated soil to meet 

PRGs for residential exposure, as shown on Figures 7-3 and 7-4 (see Appendix B). The total excavation 

area is approximately 34,000 square feet, and the depth of excavation ranges from 1 foot to 6 feet bgs. 

Figure 7-3 shows the entire extent of the excavations. Figure 7-4 shows the extent of the subsurface soil 

excavations only, for clarity. The excavation areas are adjacent to several buildings, but it is assumed 

that this alternative would only be implemented if the base was closed and there was a change in land 

use. In addition, this alternative assumes that the buildings would be demolished because of the change 

in land use, so the buildings would not need to be protected during excavation. It is assumed that the 

contaminated soil is not under the buildings. Excavated material would be transported off-site to a non

hazardous landfill for disposal. Prior to excavation, the limits of excavation would be confirmed by 

sampling. Excavated areas would be backfilled with clean soil and the surface would be seeded with 

grass. 
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LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented 

through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction that does 

not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or 

ownership. Figure 7-1 shows the extent of the area covered by LUCs. 

No Five-Year Reviews would be required for the soil-because concentrations of contaminants in soil 

would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be 

subject to Five-Year Reviews. 

7.1.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 21-3 would be protective of human health (including l/C and construction worker exposure), 

because soil contaminants would be permanently removed from the site and exposure to contaminated 

groundwater would be prevented. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, . 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance with groundwater quality standard regulations will be attained by meeting the requirements 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 

groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the 

background soil concentrations in 35 IAC 7 42 for this area are used in the development of PR Gs. 

• 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so 

hazardous waste characterization and generator management" regulations and Illinois special waste 

regulations would be followed during the management of the excavated soil. Fugitive dust wou.ld be 

controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented 

during excavation and backfilling operations. If the property is transferred to a non-federal owner, then 

LUCs will be recorded in the deed in accordance with the UECA. • 
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Alternative 21-3 would address soil contamination in a way that provides long-term effectiveness and 

permanence. The contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. The permanence of Alternative 21-3 for groundwater contamination would 

depend on the maintenance of the groundwater LU Cs and verification that groundwater is not being used. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess 

the protectiveness and effectiveness of the LUCs. 

Reduction of Toxicity. Mobility. or Volume through Treatment 

Alternative 21-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no 

treatment would occur. 

Short-Term Effectiveness 

Implementation of Alternative 21-3 could result in short-term risk to remediation workers because of 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential for worker exposure would be further reduced 

by compliance with site-specific health and safety procedures, including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 

excavation activities. 

Alternative 21-3. could also have a minimal adverse impact on the surrounding community and the 

environment as a result of the excavation and off-site transportation of contaminated soil. This impact 

would also be adequately mitigated by the implementation of engineering controls such as dust 

suppression and air quality monitoring, by adherence to spill prevention procedures; and by compliance 

with DOT regulations. 

Alternative 21-3 could be implemented within approximately 2 months and would achieve RAOs 1 and 2 

at completion. RAO 3 is currently being met by existing controls, and implementation of the groundwater 

LUC would provide a permanent restriction. 

Overall, the sustainability impact of Alternative 21-3 is high based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4 , and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21~3 
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contained high C02e emissions (260 tons). Criteria pollutant emissions associated with Alternative 21-3 

for NOx, SOx, and PM 10 emissions were 0.56, 0.24, and 0.90 ton, respectively. Energy demand for 

Alternative 21-3 was high (11,000 MMBTU) and was largely attributed to production of borrow soil. Water 

usage associated with decontamination activities is low, where a total of 1,700 gallons are used. 

Implementability 

Alternative 21-3 would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 21-3 would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport and disposal. These procedures could readily be 

accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished. 

LUCs would be easily implemented at NSGL. 

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would 

need to be protected or possibly rerouted. Note t~at under current site use conditions, it is unlikely that 

meeting residential exposure criteria would be required. 

The estimated costs for Al_ternative 21-3 are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: $1,244,000 

• Annual Cost: $3,000 

• 5 Year Cost: $26,000 

• 30-Year NPW: $1,436,000 

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is _for the remediation of this site independent of the 

other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale. 
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Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, LUCs, and ISCO 

Description 

Alternative 21-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil 

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use. 

The ISCO component of Alternative 21-3A would be the same as that described for Alternative 21-2A. 

The excavation and off-site disposal components would be the same as described for Alternative 21.-3. 

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are 

expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically 

implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base 

Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a 

change in land use or ownership. Figure 7-1 shows the extent of the area covered by LUCs. 

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil 

• would be less than levels acceptable for unrestricted use atthe site. However, the groundwater would be 

subject to Five-Year Reviews until PRGs are met. 

• 

7.1.5.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 21-3A would be protective of human health (including l/C and construction worker exp~sure), 

because soil contaminants would be permanently removed from the site and by· preventing exposure to 

contaminated groundwater through LUCs and treatment. No risks to the environment were identified. 

Compliance with ARARs and TBCs 

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3, 

respectively. There are no location-specific ARARs associated with this alternative. 

Risk-based chemical-specific TBCs · (CSFs, RfDs, USEPA Guidance documents, and Illinois TACO· 

values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk. 

Compliance ,with groundwater quality standard regulations will be attained by meeting the requirements 

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent 
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groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater. 

NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this 

area are used ih the development of PRGs. 

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, 

during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous 

waste characterization and generator management regulations and Illinois special waste regulations 

would be followed during the management of the excavated soil, well cuttings, and purge water. ISCO 

injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive 

dust would be controlled as needed during excavation. Soil erosion and sedimentation controls would be 

implemented during excavation and backfilling operations. If the property is transferred to a non-federal 

owner, then LUCs will be recorded in the deed in accordance with the UECA. 

Long-Term Effectiveness and Permanence 

Alternative 21-3A would address soil contamination in a way that provides long-term effectiveness and 

permanence. The_ contaminated soil would be removed from the site, thereby permanently limiting 

exposure to human receptors. For groundwater, ISCO would permanently treat and remove some COCs. 

In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until 

PRGs are met through treatment. 

Reduction of Toxicity, Mobility. or Volume through Treatment 

Alternative 21-3A would reduce the volume of COCs in groundwater through ISCO. 

Short-Term Effectiveness 

• 

Implementation of Alternative 21-3A could result in short-term risk to remediation workers because of 

exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However, 

potential for exposure would be minimized by the implementation of engineering controls, such as dust 

suppression and appropriate site monitoring. The potential for worker exposure would be further reduced 

by compliance with site-specific health and safety procedures, including wearing appropriate PPE. 

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during 

excavation activities. Similarly, exposure of workers to contamination during installation of injection wells, 

construction and operation of the injection system, and groundwater sampling would be minimized by 

compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to • 

site-specific health and safety procedures. 
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Alternative 21-3A could also have a minimal adverse impact on the surrounding community and the 

environment as a result of the excavation and off-site transportation of contaminated soil and 

transportati9n of oxidant to the site. This impact would also be adequately mitigated by the 

implementation of engineering controls such as dust suppression and air quality monitoring, by 

adherence to spill prevention procedures, and by compliance with DOT regulations. 

Alternative 21-3A could be implemented within approximately 2 months and would achieve RAOs 1 and 2 

at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO 

process would be completed within 2 years. 

Overall, the sustainability impact of Alternative 21-3A is high based on a sustainability analysis using Site 

Wise™ (see Appendix C). Emissions of C02, CH4, and N20 were normalized to C02e, which is a 

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-3A 

contained high C02e emissions (270 tons). Criteria pollutant emissions associated with Alternative 21-3A 

for NOx, SOx, and PM 10 emissions were 0.56, 0.25, and 0.90 ton, respectively. Energy demand for 

Alternative 21-3A was high (11,000 MMBTU) and was largely attributed to production of borrow soil. 

Water usage associated with decontamination activities is high, where a total of 14,000 gallons are used. 

Implementability 

Alternative 21-3A would be easily implemented. However, it is assumed that existing buildings would be 

demolished, so shoring would not be required near the buildings. Buried utilities would be addressed. as 

appropriate depending on whether the utility would be reused. Implementation of Alternative 21-3A would 

involve the completion of numerous administrative procedures such as obtaining a construction permit for 

excavation, and the off-site transportation and disposal of the excavated material, including determining 

the requirements for non-hazardous waste transport and disposal. These procedures could readily be 

accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily 

installed and operated. The number of qualified contractors would be somewhat limited but not overly 

restrictive. Preparation of a LUC RD for groundwater would be readily accomplished. LUCs would be 

easily implemented at NSGL. 

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be 

difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would 

need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that 

meeting residential exposure criteria would be required. 
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The estimated costs for Alternative 21-3A are shown below and a detailed cost estimate is provided in 

Appendix D. 

• Capital Cost: 

• Annual Cost: 

• 5 Year Cost: 

• 30-Year NPW: 

$1,686,000 

$3,000 

$26,000 

$1,878,000 

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings 

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the 

other two sites. Remediation of all three sites is expected to be performed as part of a single project, so 

the actual cost for this site will be lower due to economies of scale. 

7.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Table 7-1 ·provides a comparative analysis of the alternatives in relation to each specific evaluation 

criterion used in the detailed analysis. The Navy has the option of selecting any alternative or 

combination of alternatives. 
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Evaluation 
Criterion 

Overall Protection 
of Human Health 
and Environment 

Compliance with 
ARARs and TBCs 

Chemical-
Specific 

Location-Specific 

Action-Specific 

• 
TABLE 7-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF4 

Alternative 21-3: 
Alternative 21-2A: Excavation 

Alternative 21-1: No Alternative 21-2: 
LUCs, Barrier, and (Unrestricted Re-Action LUCs and Barrier ISCO use), Off-site 

Disposal, and LUCs 

Not protective. The Protective of human Protective of human Protective of human 
potential for exposure health by minimizing health by minimizing health by removing 
of human receptors to exposure to exposure to contaminated soil from 
contaminated soil contaminated soil and contaminated soil and the site and by using 
would remain groundwater. treating COCs in LUCs to restrict the 
unchanged. groundwater. use of groundwater. 
Groundwater use 
restrictions would 
remain, but could be 
lifted. 

Would not comply Would comply. Would comply. Would comply. 

Not applicable Not applicable Not applicable Not applicable 

Not applicable Would comply Would comply Would comply 

• 

Alternative 21-JA: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Protective of human 
health by removing 
contaminated soil from 
the site and by treating 
COCs in groundwater. 

Would comply. 

Not applicable 

Would comply 



Evaluation 
Criterion 

Long-Term 
Effectiveness and 
Permanence 

Reduction of 
Contaminant 
Toxicity, Mobility, 
or Volume through 
Treatment 

• 

TABLE 7-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 2 OF 4 

Alternative 21-3: 

Alternative 21-1: No Alternative 21-2: Alternative 21-2A: Excavation 
LUCs, Barrier, and (Unrestricted Re-

Action LUCs and Barrier ISCO use), Off-site 
Disposal, and LUCs 

Neither effective nor Provides long-term Provides long-term Provides long-term 
permanent. effectiveness and effectiveness and effectiveness and 

permanence. Least permanence. More permanence. More 
effective because effective than effective than 
LUCs must be Alternative 21-2 Alternatives 21-2 and 
continually enforced to because groundwater 21-2A because soil 
prevent exposure. COCs are treated, but contaminants are 

LUCs must be removed from the site. 
contin1,1ally enforced to 
prevent exposure to 
soil conti=Jminants. 

None. There would be None. There would be There would be None. There would be 
no treatment. no treatment. treatment of no treatment. 

groundwater COCs. 

• 

Alternative 21-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Provides long~term 
effectiveness and 
permanence. Most 
effective because soil 
contaminants are _ 
removed from the site 
and groundwater 
COCs are treated. 

There would be 
treatment of 
groundwater COCs. 

• 
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Evaluation 
Criterion 

Short-Term 
Effectiveness 

Implementability 

• 
TABLE 7-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE30F4 

Alternative 21-3: 

Alternative 21-1: No Alternative 21-2: Alternative 21-2A: Excavation 
LUCs, Barrier, and (Unrestricted Re-

Action LUCs and Barrier 
ISCO use), Off-site 

Disposal, and LUCs 

Would not result in Would not result in Slight increase of risk Exposure of 
risks to remediation risks to remediation to remediation workers remediation workers 
workers or result in workers or result in from ISCO would be would be controlled by 
short-term adverse short-term adverse controlled by PPE and PPE and safety 
impacts to the local impacts to the local safety procedures. procedures. Potential 
community and the community and the Potential impact to the impact to community 
environment. Would environment. LUC local community and from truck traffic. 
not achieve RAOs or remedial design would the environment during Action would be 
PR Gs. be implemented in oxidant transport. LUC completed in 2 months. 

approximately 3 remedial design would RAOs 1 and 2 would 
months, and would be implemented in be met after 
achieve RAOs or approximately 3 completion of 
PRGs after months, and would excavation. Would 
implementation. achieve RAOs or achieve RAO 3 after 

PRGs after implementation of 
implementation. ISCO LU Cs. 
would be completed 
within 2 years. 

Nothing to implement. Easy to implement. Easy to implement. ·Easy to implement, but 
Would be easiest to Would be easier to less difficult to 
implement. implement than implement than 

Alternatives 21-3 and Alternative 21-3A. 
21-3A. 

• 

Alternative 21-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

Exposure of 
remediation workers 
during excavation and 
ISCO would be 
controlled by PPE and 
safety procedures. 
Potential impact to 
community from truck 
traffic and oxidant 
transport. Action 
would be completed in 
2 months. RAOs 1 
and 2 would be met 
after completion of 
excavation. Would 
achieve RAO 3 after 
implementation of 
ISCO. ISCO would be 
completed within 
2 years. 

Easy to implement, but 
most difficult to 
implement. 



TABLE 7-1 

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES-SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 
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Alternative 21-2A: 
Evaluation Alternative 21-1: No Alternative 21-2: 

LUCs, Barrier, and 
Criterion Action LUCs and Barrier ISCO 

Costs: 
Capital $0 $21,000 $554,000 
NPW of Annual $0 $345,000 (30-Year) $346,000 (30-Ye~r) 
Costs 
NPW $0 $366,000 (30-Year) $900,000 (30-Year) 

ARARs - Applicable or Relevant and Appropriate Requirements. 
ISCO - In-situ chemical oxidation. 
LUCs - Land use controls. 
NPW - Net present worth. 
PPE - Personal protective equipment. 
RAO - Remedial Action Objective. 
TBC - To Be Considered. 

Alternative 21-3: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, and LUCs 

$1,244,000 
$192,000 (30-Year) 

$1,436,000 (30-Year) 

Costs are stand alone cost for the site - economy of scale will be obtained when done in combination with other sites. 

• • 

Alternative 21-3A: 
Excavation 

(Unrestricted Re-
use), Off-site 

Disposal, LUCs, and 
ISCO 

$1,686,000 
$192,000 (30-Year) 

$1 878 000 (30-Year) 

• 
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SITE 5 - INHALATION HI CALCULATIONS (RME) FOR CONSTRUCTION WORKER 

USING ILLINOIS EPA TACO PARTICULATE EMISSIONS FACTOR

SURFACE AND SUBSURFACE SOIL 



• • 
TABLE4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SITE 5 ·TRANSFORMER STORAGE BONEYARD 

Exposure Route 

lnheleUon 

Notes: 

Scenerlo Timefreme: Future 

Medium: Surface Soll · 

Exposure Medium: Afr 

Exposure Point EnUre Site 

Receptor PopuleUon: ConstrucUon Worker 

Receptor Age: Adult 

Parameter Peremeter Definition 

Code 

cs Chemlcel concentration In soll 

VF VolellllzeUon factor • Chemlcel Specific 

PEF PerUculele emission factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

AT·C Averaging Tima (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Units 

mg/kg 

m3/kg 

m3/kg 

hours/day 

days/year 

years 

days 

days 

NAVAL STATION GREAT LAKES, ILLINOIS 

RME RME CT 

Value Rationale/ Value - Reference 

95% UCL or Mex USEPA, Mey 1993 95% UCL or Mex 

(1) USEPA, December 2002 1 (1) 

1.24E+08 IEPA, 2007. TACO 1.24E+08 

8 USEPA, December 2002 4 

30 IEPA, Aprll 2004 30 

1 Professions! Judgement 1 

25550 USEPA, December 1989 25550 

42 IEPA, Janeury 2003 42 

(1)- Calculated according to USEPA Soll Screening Guidance, December 2002. 

Dally Intake Calculatlons 
Inhalation Intake= (ET x EF x ED x (1/PEF)+(1NF)) I (AT x 24) 

CT 

Rationale/ 

Reference 

USEPA, Mey 1993 

USEPA, December 2002 

IEPA, 2007. TACO 

USEPA, December 2002 

IEPA, Aprll 2004 

Professions! Judgement 

USEPA, December 1989 

IEPA, Jeneury 2003 

Cancer Inhalation lntake(RME) = 3.91 E-04 

Noncancer Inhalation lntake(RME) = 2.38E-01 

Cancer Inhalation lntake(CTE) = 1.96E-04 

Noncancer Inhalation lntake(CTE) = 1.19E-01 

Cancer risk from inhalation =Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 

Hazard Index from inhalation = Air concentration x Noncancer Inhalation Intake I Reference Concentration (RfCi) 

FS-Table 4-2 7-2 8-2 Site 5 SS fnh CW RME Table4.2 

• 

Intake Equation/ 

Model Name 

Intake (mg/kg/day) = 

. [ 1 1 J CSx -+-- xETxEFxED 
VF PEF 

AT x 24 

3/5/20131:58 PM 



CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Tlmaframa: Future 

Medium: Subsurface Soll 

Exposure Medium: Air 

Exposure Point: Entire Sita 

Receptor Populallon: Construction Worker 

Receptor Age: Adult 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Parameter 
Q/C=: 
T=: 
pb =: 
ps =: 
n =: 
Ow=: 

Oa =: 

DI=: 
H'=: 
Dw=: 
DA=: 
Kd =: 
Koc=: 
foe=: 
Fo=: 

V=: 
Um=: 
Ut=: 
F(x) =: 
PEF=: 

• 

Cair = Cs x (1/PEF + 1NF) 

VF= Q/C x (3.14 x DA x T)112 x 10-4 m2/cm2 

2 xpbxDA 

DA= [(9a1
0!3 x Dix H + 9w1

0!3 x Dw)/n2
)] 

pbxKd+OW+OaxH 

Csat = S/pb x (Kd x pb +OW+ H x Oa) 

INPUT PARAMTERS 
Value Definition 
14.31 Inverse of mean cone. at center of source (gtm• ~s per kgtm•). 

7.6E+08 Exposure interval (seconds). 

1.5 Dry soil bulk density (g/cm3
). 

2.65 soil particle density (g/cm3
). 

0.434 Total soil porosity (Lp..JL.oo). 

0.15 Water~filled soil porosity (i,.,...tL.ou). 

0.284 Air-filled soil porosity (L.1,llson)-

Chemical specific Diffusivity in air ( cm2 /sec). -

Chemical specific Dimensionless Henry's Law Constant. 

Chemical specific Diffusivity in water (cm2/sec). 

Chemical specific Apparent diffusivity (cm2/sec). 
Chemical specific Soil-water partition coefficient (cm3/g). 

Chemical specific Soil organic carbon partition coefficient (cm3/g). 
0.006 Fraction organic carbon in soil (g/g). 
0.185 dispersion correction factor 

0.5 Fraction of vegetative cover (unitless) 
3.44 Mean annual wind speed (m/s) 
11.32 equivalent threshold value of windspeed at 7 m (m/s) . 2.92 

0.0086 Function dependent on Um/Ut 0.0085 

1.36E+09 Particulate emission factor (m3/kg) 1.19E+10 

• 
Error In Cales? No = 0, Yes > 0 0 

• 



• 
Chemical Cs Volatlla 

All Soll 
na hthalene y 
tetrachloroethylana . y 

xylenes 0.76 y 

Koc 
cm3/g 

3.74E+02 

MW 
/mole 

7.14E-02 

• 
9.34E-06 161 

H' H Volatile 
atm-m3/mol 

11.06E+o213.74E+o217.14E-02 I 9.34E-06 I 161 I 2.15E-01 I 5.25E-o3 I 

• 



Exposure 

Route 

lnheletlon 

Scenario Timefreme: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point EnUre Site 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of PotenHel EPC 

Concern Mex. 

XYLENES (PARTICULATE) 7.60E-01 

ALUMINUM 1.40E+04 

ARSENIC 1.20E+01 

COBALT 1.10E+01 

MANGANESE 9.40E+02 

MERCURY 5.30E.Q1 

XYLENES (VOL) 7.60E-01 

(total) 

TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SITE 5 ·TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES, ILLINOIS 

Medium Route Route EPC Intake 

EPC EPC EPC Selected (Non-Cancer) 

Units Value Units for Hazard 

Calculation ' 

mg/kg 6.1E.Q9 mgtm• R 1.5E.Q9 

mg/kg 1.1E.Q4 mgtm' R 2.7E.Q5 

mg/kg 9.7E.QB mglm3 
R 2.3E.QB 

mg/kg B.9E.QB mglm3 
R 2.1E.QB 

mg/kg 7.6E.Q6 mglm3 
R 1.BE-06 

mg/kg 4.3E.Q9 mglm3 
R 1.0E-09 

mg/kg 1.1E.Q4 mg/m3 
R 2.7E.Q5 

Intake Reference Reference Hazard 

(Non-Cancer) Concentration ConcentreUon Quotient 

Units (Subchronlc • Units 

If evellable) 

mgtm• 1.0E-01 mg/m3 1.5E.QB 
mg/m3 

5.0E-03 mg/m3 5.4E.Q3 
mg/m3 

1.5E-05 mg/m3 1.5E.Q3 

mg/m3 
2.0E-05 mglm3 1.1E.Q3 

mg/m3 5.0E-05 mg/m3 3.6E-02 

mglm3 3.0E·05 mg/m3 3.4E·05 

mg/m3 1.0E·01 mg/m3 2.7E.Q4 

0.04 
I Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Total Hazard Index Across All Exposure Routes/Pathways 0.04 
2 Subchronlc values In Italics. 

F$Tab.7-2 8-2 Site 5 SS lnh CW RME Table7.2 • 3/5.:58PM 



• 

Exposure 

Route 

Inhalation 

• 
8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 
SITE 5 ·TRANSFORMER STORAGE BONEYARD 

Scenario Tlmeframe: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor Populatlon: Construction Worker 

Receptor Age: Adult 

Chemlcal Medium 

of PotenUal EPC 

Concern Max. 

XYLENES (PARTICULATE) 7.BOE-01 

ALUMINUM 1.40E+04 

ARSENIC 1.20E+01 

COBALT 1.10E+01 

MANGANESE 9.40E+02 

MERCURY 5.30E-01 

XYLENES (VOL) 7.BOE-01 

(total) 

NAVAL STATION GREAT LAKES, ILLINOIS 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculallon (1) 

mg/kg 6.1E-09 mgtm• 'R 2.4E-12 

mg/kg 1.1E-04 mg/m" R 4.4E-08 

mg/kg 9.7E-08 mg/m" R 3.BE-11 

mg/kg 8.9E-08 mgtm• R 3.5E-11 

mg/kg 7.BE-06 mgtm• R 3.0E-09 

mg/kg 4.3E-09 mQtm3 
R 1.7E-12 

mg/kg 6.1E-09 mg/m3 
R 2.4E-12 

• 

Intake Cancer Unit Cancer Unit Cancer 

(cancer) Risk Risk Units Risk 

Units 

mgtm· (mgtm·r 
mgtm• (mgtm"r' 
mgtm• 4.3E+OO (mgtm"r' 1.BE-10 
mgtm• 9.0E+OO (mglm")"' 3.1E-10 
mgtm• (mgtm"r' 

mg/m3 (mgtm3r' 

mg/m3 (mgtm3r' 

4.BE-10 

Total Risk ACross All Exposure Routes/Pathways 4.BE-10 

FS"Table 4-2 7-2 8-2 Site 5 SS lnh CW RME Table8.2 3/5/2013 1:58 PM 



TABLE4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 5 ·TRANSFORMER STORAGE BONEYARD 

Exposure Route 

Inhalation 

Notes: 

Scenario Tlmeframe: Future 

Medium: Subsurfce Soll 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor Population: Constructton Worker 

Receptor Age: Adult 

Parameter Parameter DeftnlUon 

Code 

cs Chemical concentration In soil 

VF VoleHllzeHon factor - Chemical Specific 

PEF PerHculete emission factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mg/kg 

m3/kg 

m3/kg 

hours/day 

deys/yaer 

years 

days 

days 

NAVAL STATION GREAT LAKES, ILLINOIS 

RME RME CT 

Value Rettonele/ Value 

Reference 

95% UCL or Mex USEPA, Mey 1993 95% UCL or Mex 

(1) USEPA, December 2002 (1) 

1.24E+08 IEPA, 2007. TACO. 1.24E+08 

8 USEPA, December 2002 4 

30 IEPA, April 2004 30 

1 Professlonel Judgement 1 

25550 USEPA, December 1989 25550 

42 IEPA, Jeneury 2003 42 

(1)- Calculated according to USEPA Soll Screening Guidance, December 2002. 

Dally Intake Calculatlons 
lnh!ilation Intake= (ET x EF x ED x (1/PEF)+(1NF)) I (AT x 24) 

CT 

Rettonele/ 

Reference 

USEPA, Mey 1993 

USEPA, December 2002 

IEPA, 2007. TACO. 

USEPA, December 2002 

IEPA, April 2004 

Professlonel Judgement 

USEPA, December 1989 

IEPA, Jeneury 2003 

Cancer Inhalation lntake(RME) = 3.91 E-04 

Noncancer Inhalation lntake(RME) = 2.38E-01 

Cancer Inhalation lntake(CTE) = 1.96E-04 

Noncancer Inhalation lntake(CTE) = 1.19E-01 

Cancer risk from inhalation = Air concentration x Cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 

Hazard Index from inhalation = Air concentration x Noncancer Inhalation Intake I Reference Concentration (RfCi) 

FS•Ta.7-4 8-4 Site 5 SubSoll lnh CW RME Table4.4 • 

Intake Equetton/ 

Model Name 

Intake (mg/kg/day) = 

CS x [-
1
- + -

1 
-] x ET x EF x ED 

VF PEF · 

AT x 24 

--



• 

EXposure 

Route 

Scenario Timefreme: Future 

Medium: Subsurfce Soll 

Exposure Medium: Air 

Exposure Point: Entire Site 

Receptor PopuleUon: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potanllel EPC 

Concern Mex. 

ALUMINUM 1.90E+04 

ARSENIC 1.60E+01 

COBALT 1.40E+01 

MANGANESE 1.BOE+03 

MERCURY 1.20E--01 

(total) 

• 
TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 5 ·TRANSFORMER STORAGE BONEYARD 

NAVAL STATION GREAT LAKES, ILLINOIS 

Medium Route Route EPC Intake 

EPC EPC EPC Selected (Non-Cancer) 

Unite Value Unite for Hazard 
Calculation' 

mg/kg 1.5E--04 mg/m" R 3.6E--05 

mg/kg 1.3E--07 mgtm" R 3.1E--OB 

mg/kg 1.1E·07 mg/m3 
R 2.7E·OB 

mg/kg 1.5E--05 mg/m3 
R 3.5E--06 

mg/kg 9.7E·10 mg/m3 
R 2.3E·10 

• 

Intake Reference Reference Hazard 

(Non.cancer) ConcentraUon ConcentreUon QuoUeni 

Unite Unite 

mg/m• 5.0E--03 mg/m3 7.3E·03 
mglm" 1.5E·05 mg/m3 2.0E--03 

mg/m3 2.0E-05 mg/m3 1.3E·03 

mg/m3 5.0E--05 mg/m3 6.9E·02 

mg/m3 3.0E-05 mg/m3 7.7E-06 

B.OE-02 
1 Specify Medlum.Speclflc (M) or Route-Specific (R) EPC selected for hazard celculeUon. Total Hazard Index Across All Exposure Routes/Pathways 0.08 
2 Subchronlc values In lle//cs. 

FS"Tabla 4-4 7-4 8-4 Site 5 SubSoll lnh CW RME Table7.4 3/5/2013 2:10 PM 



Exposure 

Route 

8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITES-TRANSFORMERSTORAGEBONEYARD 

Scenario Tlmeframe: Future 

Medium: Subsurfce Soll 

Exposure Medium: Air 

Exposure Point: EnUre Site 

Receptor Population: ConstrucUon Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Max. 

ALUMINUM 1.90E+04 

ARSENIC 1.60E+01 

COBALT 1.40E+01 

MANGANESE 1.80E+03 

MERCURY 1.20E-01 

(total) 

NAVAL STATION GREAT LAKES, ILLINOIS 

Medium Route Route EPC Selected Intake 

EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculatlon (1) 

mg/kg 1.5E-04 mg/m" R 6.0E-08 

mg/kg 1.3E-07 mglm' R 5.1E-11 

mg/kg 1.1E-07 mg/m3 
R 4.4E-11 

mg/kg 1.5E-05 mg/m3 
R 5.7E-09 

mg/kg O.OE+OO mg/m3 
R O.OE+OO 

Intake cancer Unit CencerUnlt 

(Cencer) Risk Risk Units 

UnHs 

mg/m" 

mgtm• 4.3E+OO (mgtm•r• 

mg/m3 
9.0E+OO (mg/m3r• 

mglm3 

mg/m3 

Total Risk Across All Exposure Routes/Pathways 

FS-Tab.7-4 8-4 Site 5 SubSoll lnh CW RME Table8.4 • 

Cancer 

Risk 

2.2E-10 

4.0E-10 

6.1E-10 

6.1E-10 



• 

• 

• 

SITE 9 - INHALATION HI CALCULATIONS (RME) FOR CONSTRUCTION WORKER 

USING ILLINOIS EPA TACO PARTICULATE EMISSIONS FACTOR

SUBSURFACE SOIL 



----------------- ----

• • 
TABLE4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

Exposure Route 

lnhalaUon 

Nola&: 

Scanarto Timeframe: Futura 

Medium: Subsulfca Soll 

Exposure Medium: Air 

Exposure Point Entire Sita 

Receptor Popula8on: ConalrUdlan Worllar 

Receptor Age: Adu~ 

Parameter Parematar DallnlUon 

Coda 

cs Chemical concenlra6on In aoll 

VF Vola1111za6on factor· Chemical Spedftc 

PEF Partlculata emission lactDr 

ET Exposure llma 

EF Exposure Frequency 

ED Exposure Dura6on 

AT.C Averaging 1lma (Cancer) 

AT-N Averaging 1lma (Non-Cancer) 

Units 

mg/kg 

mJ/kg 

m'lkg 
houra/day 

days/year 

yaare 

days 

• days 

SITE 9 ·CAMP MOFFETT 

NAVAL STATION GREAT LAKES, ILLINOIS 

RME RME CT 

Value Ra6onale/ Value 
Reference 

95% UCL or Max USEPA. May 1993 95% UCL or Max 

(1) USEPA. December 2002 (I) 

1'.24E+08 IEPA. 2007. TACO. 1.24E+08 

8 USEPA, December 2002 4 

30 IEPA. Ap~I 2004 30 

1 Profasslonal Judgamanl , 
25550 ' USEPA. Dacember 1989 25550 

42 IEPA. Janaury 2003 42 

(I). Calculated according to USEPA Soll~ Guidance, Dacember 2002. 

Dally Intake Calculatlons 
Inhalation Intake= (ET x EF x ED x (1/PEF)+(1NF)) I (AT x 24) 

CT 

Ratlonale/ 

Reference 

USEPA. May 1993 

USEPA. December 2002 

IEPA. 2007. TACO. 

USEPA. December 2002 

IEPA. Aprtl 2004 

Profasalanal Judgamanl 

USEPA. December I 989 

IEPA. Janaury 2003 

cancer lnhalaUon lntake(RME) = 3.91 E-04 

Noncancer Inhalation lntake(RME) = 2.3BE-01 

Cancer Inhalation lntake(CTE) = 1.96E-04 

·Noncancar Inhalation lntaka(CTE) = 1.19E-01· 

Cancer risk from Ingestion = Air concentration x cancer Inhalation Intake x Cancer Inhalation Unit Risk (IUR) 
Hazard Index from Ingestion = Air concentration x Noncancer lnhalaUon Intake I Reference Air Concentration (RfCI) 

FS-Table 4-2 7·2 B-2 Site 9 Son Inhalation CW RME Teble42 

-· 

Intake Equa11on/ 

Model Name 

cs K [ ~ + -
1-J K ET K EF K ED 

VF PEF 

AT K 24 

3/f;/2013 2:10 PM 



CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Tlmeframe: Future 

Medium: Subsurfce Soll 

Exposure Medium: Air 

Exposure Point: EnUre Site 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil. 

Relevant Equations: 

Parameter 
Q/C=: 
T=: 
pb =: 
ps=: 
n =: 
OW=: 

0a =: 

DI=: 
H'=: 
Dw=: 
DA=: 
Kd =: 
Koc=: 
foe=: 
Fo=: 

V=: 
Um=: 
Ut=: 
F(x) =: 
PEF=: 

• 

Cair = Cs x (1/PEF + 1NF) 

VF= Q/C x (3.14 x DA x T)112 x 10"4 m2/cm2 

2xpbxDA 

DA= [(0a100 x Dix H + OW100 x Dw)/n2
)] 

pb x Kd + OW + 0a x H 

Csat = S/pb x (Kd x pb +OW + H x 0a) 

INPUT PARAMTERS 
Value Definition 
97.78 Inverse of mean cone. at center of source (glmz-s per kgtm•). 

7.6E+08 Exposure interval (seconds). 
1.5 Dry soil bulk density (g/cm3

). 

2.65 soil particle density (g/cm3
). 

0.434 Total soil porosity (Lp.,.,,IL..,u). 

0.15 Water-filled soil porosity (Lpan/L..,0). 

0.284 Air-filled soil porosity (L81,IL,.,0). 

Chemical specific Diffusivity in air (cm2/sec). 
Chemical specific Dimensionless Henry's Law Constant. 
Chemical specific Diffusivity In water (cm2/sec). 
Chemical specific Apparent diffusivity (cm2/sec). 
Chemical specific Soil-water partition coefficient (cm3/g). 
Chemical specific Soil organic carbon partition coefficient (cm3/g). 

0.006 Fraction organic carbon In soil (gig). 
1 dispersion correction factor 

0.5 Fraction of vegetative cover (unitless) 
3.44 Mean annual wind speed (m/s) 
11.32 equivalent threshold value of windspeed at 7 m (m/s) 2.92 

0.0086 Function dependent on Um/Ut 0.0085 
1.36E+09 Particulate emission factor (m3/kg) 8.1E+10 

• 
Error in Cales? No = 0, Yes > 0 O 

• 



• • • 
Chamlcal Cs Volatlla Koc H' Kd 

cm3/g) cm3/g 
All Soil 
na hthalene 0.1837 y 1.98E-02 0 
tatrachloroathylana 0.93 y 7.54E-01 



Exposure 
Route 

Inhalation 

Scenart~ Tlmeframe: Future 
Medium: Subsurfce Soll 

Exposure Medium: Air 
Exposure Point Enllnt Sita 

Racaptor Popula6on: ConstrucUon Worker 
Receptor Age: Adult 

Chemlcal Medium 
of Potanllel EPC 

Conoem Value 

BAP EQUIVALENT (FUU Ols 9.51E-01 
NAPHTHALENE (pertlc.) 3.80E-01 
TCOO lCQs (FULL Ols) 8.92E-08 
ALUMINUM 1.87E+04 
ANTIMONY 1.18E+01 
ARSENIC 1.15E+02 
BARIUM 1.22E+-03 
CADMIUM 8.04E+OO 

CHROMIUM 3.15E+01 

COBALT 2.21E+01 

MANGANESE 1.08E+03 

MERCURY 3.15E+01 · 

VANADIUM 1.13E+01 

NAPHTHALENE (vol.) 1.84E-01 

lCTRACHLOROETHYLENE 9.30E-01 
total) 

TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME). 

CALCULATION OF NON.CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE BOIL 

SITE 9 • CAMP MOFFETT 

NAVAL STATION GREAT LAKES, ILUNOIS 

Medium Roule Route EPC Intake 
EPC EPC EPC Selected (Non-Cancer) 
Unit& Value Unlla for Hazard 

Celcule6on ' 

mg/kg 7.7E·09 mg1m· R 1.8E-09 
mg/kg 3.1E-09 mglm' R 7.3E·10 
mg/kg 7.2E-14 "'l>'m' R 1.7E-14 
mg/kg 1.SE-04 mgl'm3 R 3.8E-05 
mg/kg 9.5E-08 mglm' R 2.3E-08 
mg/kg 9.3E-07 mgfm3 

R 2.2E-07 
mg/kg 8.8E-08 "'l>'m' R 2.3E-08 
mg/kg 8.5E-08 mglm' R 1.5E-08 

mg/kg 2.SE-07 mg1m• R 8.0E-08 

mg/kg 1.8E-07 mg.Im' R 4.2E-08 

mg/kg 8.8E-08 mg1m• R 2.1E-08 

mg/kg 2.5E-07 mg.Im' R 8.0E-08 

mg/kg 9.1E-08 mg1m• R 2.2E-08 

mg/kg 2.8E-08 mg1m' R 8.2E-07 

mg/kg 2.9E-04 mg1m' R 8.8E-05 

Intake Reference Raferanca 
(Non-Cancer) Concenlre6on Concenlre6on 

Units (Subchrunlc' Units 
~available) 

mg1m· mg1m• 
mglm' 3.0E-03 mglm' 
mglm' 4.00E-08 mg1m• 
mglm' 5.0E-03 mg1m• 
mglm' 2.0E-04 mg1m• 
mglm' 1.5E-05 mglm' 
mgJm' IJ.OE-03 mg1m• 
mglm' 1.0E-05 mglm' 
mg1m• 1.0E-04 mgJm' 
mglm' 8.0E-08 mglm' 
mg1m• 5.0E-05 mg1m' 
mglrn' 3.0E-05 mg1m• 
mg1m' 7.0E-08 mg1m• 
mg1m' 3.0E-03 mglm' 
mg1m• 2.7E-01 rra1m' 

1 Specify Me<fhnn.Speclftc (M) or Roubt-Speclflc (R) EPC aalected for hazard calculellon. Total Hazard Index Acrosa All Exposure Routes/Pethwaya 
2 Subchronlc valu89 In Relles. 

FS-Tabla 4-2 7-2 B-2 Sita 9 Soll Inhalation CW RME Tabla7.2 

• • 

Hazan! 
Quotient 

2.4E-07 
4.3E-07 
7.SE-03 
1.1E-04 
1.5E-02 
4.1E-04 
1.SE-03· 

8.0E-04 

7.1E-03 

4.2E-02 

2.0E-03 

3.1E-03 

2.1E-04 

2.8E-04 

8.0E-02 

0.08 

3/512013 2:10 PM 

• 



• 

EJ<posure 
Routa 

lnhalaUon 

• 
8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 8 ·CAMP MOFFETT 

Scenar1o Timaframe: Ful!Jre 
Madlum: Subaurfca Soll 
Exposurv Medium: Air 
EJ<posure Point Entire Slla 

Receptor Populallon: Construction Wort<ar 
Receptor Age: Adult 

Chernlcal Medium 
· of PotenUel EPC 

Concern Value 

SAP EQUIVALENT (FULL Ola 9.51E-01 
TCOO TEQa (FULL Ola) B.92E-o& 
ARSENIC 1.15E+02 
CADMIUM 8.04E+OO 

CHROMIUM 3.15E+01 

COBALT 2.21E+01 

VANADIUM 1.13E+01 

TETRACHLOROETHYLENE 9.30E-01 

ltJlal) 

NAVAL STATION GREAT LAKES, IWNOIS 

Medium Roula Route EPC Selactad Intake 
EPC EPC EPC for Risk (Cancer) 

Unlla Valua Units Cetculetlon (1) 

mg/kg 7.7E-09 "'!I'm R 3.0E-12 
mg/kg 7.2E-14 mglm3 R 2.BE-17 
mg/kg 9.3E-07 mglm' R 3.BE-10 
mg/kg 8.5E-o9 mglm' R 2.SE-11 

mg/kg 2.SE-07 mg1m' R 9.9E·11 

mg/kg 1.BE-07 mglm' R 7.0E-11 

mg/leg 9.1E-o9 mg1m• R 3.&E-11 

mg/kg 2.9E-Q4 mg1m• R 1.1E-07 

lnlske Cenc:erUnll CsncarUnlt 

(Cancer) Risk Risk Unlla 
Units 

mg/m" 1.1E+OO ("'!I'm i 
mglm' 3.BE+04 (mgtm'r' 
mg1m' 4.3E+OO (mglm')"' 

mglm' 1.BE+OO (rnglm')"' 

rng1m' 1.2E+01 (mg1m'r' 
rng1m' 9.0E+OO (mglm'f' 

rng1m' 8.3E+OO (mglm'r' 
rng1m' 5.9E-o3 1rng1m'r' 

u .. ~,_.,,.. \Ml or C \HJ 1;n,,, 881cn..:i ~ IDr 1UM.CUU CBICUl8DOO. Total Riek Across All ~xpoaure Routaa/Patnwaya 

' Subchrunlc values In /laYca. 

FS-Tebla 4-2 7-2 8-2 Siie 9 Son Inhalation CW RME TebleB.2 

• 

Cenc:er 
Risk 

3.3E-12 
1.1E-12 
1.BE-OS 
4.BE-11 

1.2E-o9 

8.3E-10 

3.0E-10 

8.7E-10 

4.4E-o9 
4.4E-09 

31512013 2:10 PM 



• 

SITE 21 - INHALATION HI CALCULATIONS (RME) FOR CONSTRUCTION 

• WORKER USING ILLINOIS EPA TACO PARTICULATE EMISSIONS FACTOR-

SURFACE AND SUBSURFACE SOIL 

• 



• -, 

Expoaura Route 

lnhslellon 

Note a: 

Scena~o llmeframe: .Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposura Point Enttra Sile 

Receptor PopulaUon: Construction Wortcar 

Recentnr Age: Aduft 

Parameter Peramelar Deftnltton 

Code 

cs Chemical concenlratton In aoD 

• 
TABLE4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SITE 21 ·BUILDING 1517 

NAVAL STATION GREAT LAKES, ILLINOIS 

Uni la RME RME CT CT 

Val\Je Rattonala/ Value Ratlonale/ 

Reference Relerance 

mg/kg 95% UCL or MIDI USEPA, May 1993 95% UCL or MIDI USEPA, May 1993 

VF VolatlllzsUon ledDr • Chsmlcel Speclftc m31ka (1) USEPA, December 2002 (1) USEPA, December 2002 

PEF Partla.data emission factor m'lkg 1.24E+08 IEPA, 2007. TACO. 1.24E+08 IEPA, 2007. TACO. 

ET Expoaura llma houralday 8 USEPA, 08C8mber 2002 4 USEPA, December 2002 

EF Expoaura Fnaquency daya/yaer 30 IEPA, Aprfl 2004 30 IEPA, ~12004 

ED Expoaura OUratton yaara 1 Pruleaalonel Judgement 1 Prulesalonel Judgement 

AT.C Averaging llme (Csncer) days 25550 USEPA, December 1989 25550 USEPA, December 1989 

AT-N Averaging llme (Non-Cancer) days 42 IEPA, Janaury 2003 42 IEPA, Janaury 2003 

(1) • CslcUlatad according to USEPA Soll Scraenlng Guidance, December 2002. 

Dally Intake CalculaUona 
lnhalaUon Intake= (ET x EF x ED x (1/PEF)+(1NF)) I (AT x 24) 

cancer Inhalation lnlake(RME) = 3.91 E-04 

Noncencer Inhalation lnlake(RME) = 2.38E-01 

cancer lnhalaUon lntake(CTE) = 1.98E-04 

Noncancer lnhalaUon lntake(CTE) = 1.19E-01 

Cancer risk from lngasUon = Air concentration x Cancer lnhalaUon Intake x Cancer lnhalaUon Unit Risk (IUR) 

Hazard Index from Ingestion = Air concentration x Noncancer Inhalation Intake I Reference Air ConcentraUon (RfCI) 

FS-Tabla 4-2 7-2 8-2 Sile 21 Surface Soll lnhalaUon CW RME Table4.2 

• 

lntalceEquatlon/ 

Model Name 

lntaJca (mg/kg/day) c 

CSK [ J_ + -'-] x ET x EF x ED 
VF PEF 

AT x 1A 

3/512013 2:11 PM 



• 

CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE 

Scenario Tlme-: Future 
Medium: Svbsurlm SoD 

El<poouni Modknn: Aft 
Exposuro Pdnt Entin! Sita 

Receptor Populatlon: Canstructlon w
Romplar Aae: Adull 

Purpose: To calculate ambient air concentrations resulting from fugltlve dust and volaUllzetion from soil. 

Relevant Equations: 

Parameter 
Q/C=: 
T=: 
pb=: 
ps=: 
n =: 
Bw=: 

ea=: 

DI=: 
H'=: 
Ow=: 

DA=: 
Kd =: 
Koc=: 
foe=: 
Fo=: 

V=: 
Um=: 
Ut=: 
F(x)=: 
PEF=: 

Calr = Cs x (1/PEF + 1NF) 

VF= Q/C x (3.14 x DA x!)'12 x 10~ m2/cm2 

2xpbxDA 

DA= [(ea'"" • 01 • H + ew'"" • 0wvn2n 
pb • Kd.+ ew+ ea x H 

Csat = S/pb x (Kd x pb_ +ew + H x ea) 

INPUT PARAMTERS 
Value DeftnlUon 
97.78 lnvanie of msan cone. at center of source (g/m' -s per kg/m"'). 

7.6E+08 Exposura Interval (seconds). 
1.5 Dry soil bulk density (g/cm"). 

2.65 - soil particle density (g/cm"J. 
0.434 Total son porosity (Lp.,JL.,.,). 

0.15 Water-filled son porosity (i....Jl,..). 

0.284 Alr-fllled soil porosity (L.,,11..,.,). 

Chemical specific Diffusivity In air (cm2/sac). 
Chemical specific Dimensionless Henry's Lsw Constant. 
Chemical specific Diffusivity In weter (cm2/sec). 
Chemical specific Apparant diffusivity (cm2/sac). 
Chemical speclllc Soll-wetar partJUon coefficient (cm3/g). 
Chemical specific Soll organic carbon partlUon coafliclent (cm3/g). 

0.006 Fraction organic carbon In soil (g/g). 
1 dlspenilon correction factor 

0.5 Fraction of vegetative cover (unlUess) 
3.44 Msan annual wind speed (mis) 
11.32 equivalent threshold value of wlndspeed at 7 m (m/s) 2.92 

0.0088 Function dependent on Um/Ut 0.0085 
1.36E+09 Particulate emission factor (m3/kg) 8.1E+10 

• 

Error In Cales? No = 0, Yes > 0 O 

• 
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Exposure 

Roule 

lnhalsUon 

Scena~o Tlmalreme: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Point EnUre Sile 

Reaiptor Populallon: Conslruc:llon W-r 
Racanhv Ago: Adull 

Chamlcal Medium 

of PotenUal EPC 
Concem Value 

NAPHTHALENE (parUc.) 5.20E-01 

ALUMINUM 2.95E+04 

ARSENIC 4.94E+01 

BARIUM 2.34E+02 

CADMIUM 1.30E+01 

CHROMIUM 1.83E+02 

COBALT .1.77E+01 

MANGANESE 2.42E+03 

MERCURY 8.98E+OO 

NAPHTHALENE (vol.) 5.20E-01 

(lotal) 

• 
TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON.CANCER HAZARDS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 

SITE 21 • BUILDINO 1817 

NAVAL STATION OREAT LAKES, IWNOIS 

Medium Roule Roule EPC lnlake 

EPC EPC EPC Selaclad (Non-Cancer) 

Units Value Unlla lor Hazard 

Cek:ulallon ' 

mg/kg 42E-09 mwm R 1.0E-09 

mg/kg 2.4E-04 mg.Im' R 5.7E-05 

mg/kg 3.9E-07 mg.Im' R 9.3E-08 

mg/leg 1.9E-08 mg.Im' R 4.5E-07 

mg/kg 1.0E-07 mglm' R 2.5E-08 

mg/kg 1.3E-08 mg.tm• R 3.1E-07 

mg/kg 1.4E-07 mg.tm' R 3.4E-08 

mg/kg 2.0E-05 mg.tm• R 4.8E-08 

mg/kg 72E-08 mg.tm' R 1.7E-08 

mg/kg 7.4E-08 mg.tm• R 1.8E-08 

Intake Ralarance Ralerance 

(N~ncer) Concentre11on ConcenbaUon 
Units (Subchronlc • Unlla 

H avallable) 

mwm 3.0E-03 mg/m 
mgJm' 5.0E-03 mgJm' 
mg.Im' 1.SE-05 mg1m• 
mg.Im' 6.0E-03 mg1m' 
mg.Im' 1.0E-05 mg1m' 
mglm' 1.0E-04 mg1m• 
mg1m' 8.0E-08 mgJm' 
mgJm' 5.0E-05 mgJm' 
mg1m' 3.0E-05 mg1m• 

mg1m' 3.0E-03 mgJm' 

' Spedly Medlum-Speclllc (M) or Roul&-Spedftc (R) EPC aelaclad 1or hazard calculation. Total Hazard Index Acrose All Expoeure Routee/Pathweye 
Subd'lnmlc values In Italics. 

FS-Teble 4-2 7-2 8-2 Sile 21 Surface Soll lnhelatlon CW RME Teble7.2 

• 

Hazenl 

Quollanl 

3.E-07 

1.E-02 

8.E-03 

9.E-05 

2.E-03 

3.E-03 

8.E-03 

9.E-02 

8.E-04 

8.E-04 

0.12 

0.12 

315/2013 2:11 PM 



Exposure 
Route 

lnhalaUon 

8.2. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SURFACE SOIL 
SITE 21 - BUILDING 11117 

Scenario Tlmeframa: FullJ111 
Medium: Surface Soll 
Exposure Medium: Air 
Exposure Point EnU111 Sita 

Racaptnr PapulaUon: ConabucUon WOll<ar 
Racaptnr Age: Adult 

Chemical Modlum 
of PotanUal EPC 

Concem Value 

ARSENIC 4.84E+01 
CADMIUM 1.30E+01 

CHROMIUM 1.83E+02 

COBALT 1.nE+01 

lno1sn 

NAVA!- STATION GREAT LAKES, IWNOIS 

Modlum Route Route EPC Saleclod Intake 
EPC EPC EPC for Risk (Cancer) 
Units Value Units CelculaUon (1) 

mg/kg 3.BE-07 mgtm• R 1.5E-10 
mg/kg 1.0E-07 mglm' R 4.1E·11 

mg/kg 1.3E-OU metm' R 5.1E-10 

mglkg 1.4E-07 metm' R 5.UE-11 

Intake CencarUnll Cancer Unit 
(Cancer) Risk Risk Units 

Unlla 

mgnn· 4.3E+OO 1mgim·r 
mglm' 1.8E+OO (mgJm'r' 

metm' 1.2E+01 <metm'r' 
metm' 9.0E+OO <metm'r' 

Total Risk Acro88 All Exposure Routes/Pathways 

FS-Teble 4-2 7-2 8-2 Siie 21 Surface Soll lnhaleUon CW RME TableB.2 

• • 

Cancer 
Risk 

8.UE-10 
7.4E-11 

8.2E-OS 

5.0E-10 

7.4E-OS 
7.E-09 

315/2013 2:11 PM 
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Exposura Rouk 

lnhalaUon 

Notes: 

• 
TABLE4A 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21 - BUILDING 1517 

Scena~o llmeframa: Future 

Medium: Subsurface Soll 

Expoaura Medium: Nr 

Expoaura Point Entin> Sita 

Receptor Population: Consbuctlon Worbr 

Receptor Age: Adult 

Parametar Parameter DaftnlUon 

Coda 

cs Chamtcal concenlratlon In BOii 

VF Volallllzatlon factor - Chemical Spedftc 

PEF Particulate emission factor 

ET Exposura lime 

EF Exposura Frequency 

ED Exposure DuraUon 

AT-C Averaging lime (Cancer) 

AT-N Averaging 11me (Non-cancer) 

Unit& 

mgl1<g 

rn'lkg 
rn'lkg 

hours/day 

days/year 

yaanl 

daya 

daya 

NAVAL STATION GREAT LAKES, ILUNOIS 

RME RME CT CT 

Vahle RaUonale/ Value RaUonale/ 

Reference Reference 

95% UCL or Max USEPA, May 1993 Mean USEPA, May 1993 

(1) USEPA, December 2002 (1) USEPA, December 2002 

1.24E+o8 IEPA, 2007. TACO. 1.24E+08 IEPA, 2007. TACO. 

8 USEPA, December 2002 4 USEPA, December 2002 

30 IEPA, Aprfl 2004 30 IEPA, Aprfl 2004 

1 Prulasstonal Judgement 1 Pmfaaslonal Judgement 

25550 USEPA, December 1989 25550 USEPA, December 1889 

42 IEPA, Janaury 2003 42 IEPA, Janaury 2003 

(1) -Calculated according to USEPA Soll Screening Guidance, December 2002. 

Daliv Intake Celculatlona 
lnhalaUon Intake= (ET x EF x ED x (1/PEF)+(1NF)) I (AT x 24) 

Cancer lnhaleUon lntake(RME) = 3.91 E-04 

Noncencer lnhalaUon lntake(RME) = 2.38E-01 

Cancer Inhalation lntake(CTE) = 1.96E-04 

Noncencer Inhalation lntake(CTE) = 1.19E-01 

Cancer risk from lngesUon =Air concentraUon x Cancer lnhalaUon Intake x Cancer lnhaleUon Unit Rlsk.(IUR) 

Hazard Index from lngasUon = Air concentraUon x Noncencer lnhalaUon Intake I Reference Air ConcentraUon (RfCI) 

FS-Tabla 4-4 7-4 8-4 Site 21 Subsurface Soll lnhalaUon CW RME Table4.4 

• 

Intake Equation/ 

Modal Name 

lntaQ (mgil<g/day) = 

CS>< [ __!.__ + -
1-J x ET x EF x ED 

VF PEF 

A.T x 2A 

3/512013 2:11 PM 



• 

CALCULATION OF AMBIENT AIR CONCENTRATION 
SOURCE: U.S. EPA SOIL SCREENINO GUIDANCE 

Scenario Tlmeframe: Future 
Medium: SublUrfce SoQ 

Exposura Medium: Air 

Exposure Point Enttra Site 

Race!ltor Populatlon: Conllbucllon Workllr 

Receptor Age: Adult 

Purpose: To calculate ambient air concantraUons rasulUng from fugitive dust and voleUllzaUon from son. 

Relevant Equations: 

Parameter 

Q/C=: 
T=: 
pb=; 

ps=: 
n =: 
OW=: 

ea=: 

DI=: 
H'=: 

Ow=: 

DA=: 
Kd=: 

Koc=: 
foe=: 
F - . a-· 
V=: 
Um=: 
Ut=: 
F(x)=: 

PEF=: 

Chemical 

All Soll 
na hthalane 

Calr = Cs x (1/PEF + 1NF) 

VF= Q/C x (3.14 x DA x !)112 x 10 .. m2/cm2 

2xpbxDA 

DA= uea""' x DI x H +ow'"" x 0wvn•n 
pbxKd+OW+OaxH 

Csat = S/pb x (Kd x pb +ow+ H x Oa) 

INPUT PARAMTERS 
Value Definition 

97.78 Inverse of mean cone. at canter of source (g/m· -e per kg/m•). 
7.6E+08 

1.5 

2.65 
0.434 

0.15 

0.284 

Chemical specific 
Chemical specific 

Chemical specific 

Chemical specific 
Chemical specific 

Chemical specific 
0.006 

1 

0.5 
3.44 
11.32 

0.0086 

1.36E+09 

Ca 

m lk 

4.BOE+OO 

Exposure Interval (seconds). 
Dry son bulk density (g/cm'). 
son parUcle density (g!cm'). 
Total son porosity (r,,...n.....). 

Water-filled son porosity <r,,...n.....). 
Air-filled son porosity (1..,,,,11....,). 

Diffusivity In air (cm2/sec). 
Dimensionless Henry's Law Constant 
Diffusivity In water (cm2/sac). 

Apparent diffusivity (cm2/aac). 

Soll-water parUUon coefficient (cm3/g). 

Soll organic carbon parUUon coafficlant (cm3/g). 
Fraction organic carbon In soil (gig). 
dispersion correction factor 

Fraction of vegetative cover (unlUass) 
Mean annual wind speed (mis) 
aqulvalant threshold value of wlndspaad at 7 m (mis) 2.92 
Function dependant on Um/UI 0.0085 
Partlculata emission factor (m3/kg) 8.1E+10 

Vol a Illa Koc 

(cm3/g) 

y 2.00E+03 . 5.BOE-02 

• 
Kd 

cm3/g) 

1.20E+01 5.15E-08 7.00E+04 

Error In Cales? No = o, Yes > O O 

• 
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Exposure 
Routv 

Scena~o Tlmaltama: Future 
Medium: Subsurface Soll 
Exposure Medium: Air 
Exposure Point Entire Bila 
Receptor Population: Construction Wort<ar 
Receptor Age: Adutl 

Chamlcal Medium 
of PotanUal EPC 
.Concern Value 

NAPHTHALENE (parUc.) 4.BOE+OO 
ALUMINUM 2.43E+04 
ARSENIC 8.50E+01 
CADMIUM 9.82E+OO 

CHROMIUM 3.43E+01 
COBALT 2.38E+01 

MANGANESE 1.89E+03 

MERCURY 4.84E-01 

NAPHTHALENE (vol.) 4.BOE+OO 

total) 

• 
TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON.cANCER HAZAROS 

EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21 - BUILDING 1517 

NAVAL STATION GREAT LAKE8, ILUN018 

Medium Roule Roule EPC Intake 
EPC EPC EPC Selectad (Non-Cancer) 
Units Value UnllB for Hazard 

CslculaUon • 

mg/kg 3.7E-08 "'II''!'' R 8.8E-OS 
mg/kg 2.0E-o4 mghn' R 4.7E-05 
mgll<g 8.9E-07 "'l>'m' R 1.8E-07 
mg/kg 7.8E-OS "'l>'m' R 1.8E-OS 

mg/kg 2.8E-07 mghn' R 8.8E-08 

mg/kg 1.8E-o7 mg1m• R 4.8E-OS 

mg/kg 1.4E-o5 "'!>'m' R 3.2E-OS 

mgJlcg 3.9E-OS "'!>'m' R 9.3E-10 

mg/kg B.8E-OS mghn' R 1.SE-05 

lntaka Reference Rafarance 
(Non-cancer) Concan1raUon ConcentraUon 

Units (Subchrunlc' Units 
llavallabla) 

mgnn 3.0E-o3 mgJm' 
mghn' 5.0E-o3 mg1m• 
mglm' 1.6E-05 mglm' 
"'l>'m' 1.0E-OS mg1m• 
mg1m' 1.0E-o4 mg1m' 
mghn' B.OE-OS mg1m• 
mg1m• 5.0E-OS mglm' 
mglm' 3.0E-05 mg1m' 

mghn' 3.0E-o3 mg1m• 

' Specify Madluri>-speclllc (M) or Routa-Speclllc (R) EPC aelectad for hazard calculaUon. Total Hazard Index Across All Exposure Routes/Pathways 
1 Subchrunlc valuaa In lfBllcs. 

FS-Tabla 4-4 7-'I 8-4 SRa 21 Subsurface Son lnhalaUon CW RME Tabla7.4 

• 

Hazard 
Quotient 

2.9E-OS 
9.3E-03 
1.1E-02 
1.8E-03 

8.8E-o4 

7.BE-o3 

8.6E-02 

3.1E-05 

5.2E-03 

1.0E-01 

0.1 

31512013 2:11 PM 



Exposura 

Route 

BA. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS BY INHALATION FROM SUBSURFACE SOIL 

SITE 21 • BUILOING 1517 

Scenario Tlmeframa: Futura 

Medium: Subsurface SofJ 
Exposura Madl\lm: Air 

Exposura Point Enttra Sile 

Receptor Populatton: Construction Worker 

Receptor Age: Adult 

Chemical Medlum 
· of Polenttal EPC 

Concern Value 

ARSENIC 8.50E+-01 

CADMIUM 8.82E+-OO 

CHROMIUM 3.43E+-01 

COBALT 2.38E+-01 

lotall 

NAVAL STATION GREAT LAKES, ILUNOIS 

Medium Routa Roule EPC Selactad 
,_ 

EPC EPC EPC for Risk (Concer) 

Unb Value UnllB Colculatton (1) 

mg/kg 8.BE-07 mg/m R 2.7E-10 

mg/kg 7.BE-08 mgJm' R 3.0E·11 

mg/kg 2.BE-07 mg1m• R 1.1E·10 

mg/kg 1.BE-07 mgtm' R 7.5E·11 

Intake ConcarUnlt cancer Un~ 

(Con car) Risk RlskUnb 

UnllB 

mgmr 4.3E+-OO 1mg1m r 
mglm' 1.BE+-00 (mgim')"' 

mg1m• 1.2E+01 (mgim')"' 

mgtm' 9.0E+-00 1mg1m'r' 

Total Ria~ Acron All Exposure Routea/Pathwaya 

FS-Tebla 4-4 7-4 8-4 Sita 21 Subsurface Soll lnhaleDon CW RME Tebla8.4 

• • 

cancer 
Risk 

UE-09 
5.5E·11 

1.3E.08 

8.8E·10 

3.2E-09 

3.2E--09 

3/5.12013 2:11 PM 
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CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

JOB NUMBER: 

SUBJECT: 
Excavation Volumes 

BASED ON: DRAWING NUMBER: 

BY: JWL !CHECKED BY: APPROVED BY: DATE: 
Date: 09/03/13 Date: MEB 9/10/13 

Purpose: 
Estfrnate excavation volumes for each site based on sketches attached (5-1, 5-2, 9-1, 21-1, and 21-2). 

Sites 

Surface soil excavation is assumed to be 2 feet throughout. 
Several subsurface samples (0.5 to 2 feet bgs) and two d~eper intervals must be excavated. 
For 0.5 to 2 feet locations, assume 1 additional foot is excavated (2 - 3 feet bgs). 
For the two deeper locations, assume excavation to water table (6 feet bgs). 

Surface Soil Excavations: 

I Depth of excavation, feet 

From sketch 5-1, surface soil excavation area can be divided up into subsections. 
Scale is 1 inch = 80 feet 

L 
(midpoint) 

Area (in) W (in) . Area (in2) Area (ft2) 
A 2.4 0.7 1.68 10,752 
B (triangle) 1.7 0.8 0.68 4,352 
c 1.6 0.8 1.28 8,192 
D 2.3 0.7 1.61 10,304 
SE corner 1 0.5 0.5 3,200 

I Total 36,8001 

Volume, ft3 73,600 
Total Surface Volume, cubic ards 2,726 

Because of shallow depth, assume that sloped sides are not needed . 

Page 1 of7 
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CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

JOB NUMBER: 

SUBJECT: 
Excavation Volumes • BASED ON: DRAWING NUMBER: 

BY: JWL CHECKED BY: APPROVED BY: DATE: 

Date: 09/03/13 . Date: MEB 9/10113 

Subsurface excavations (sketch 5-2) 
extra 

Sample excavation Thickness 
Location (feet bgs) (feet bgs) (feet) Notes 
S803 4-7 2-6 4 to water table 
S804 0.5-2 2-3 1 
S805 0.5-2 2-3 1 
S806 0.5-2 2-3 1 
S808 2-4 2-6 4 to water table 
S809 2-4 2-4 2 
S813 2-4 0-4 4 
S822 0.5-2 2-3 1 

Areas 
Location L (feet) W (feet) Area (ft2) 
S803 45 20 900 Close, so footprints were 
S804 45 20 900 combined 
S805 - - 3,200 Same as surface SE corner 
S806 40 40 1,600 small portion outside surface excavation 
S808 40 40 1,600 small portion outside surface excavation 
S809 40 40 1,600 small portion outside surface excavation 
S813 40 40 1,600 outside of surface excavation • S822 40 40 1,600 

Volume 
Thickness Volume 

Location Area (ft2) (feet) (cy) 
S803 900 4 133 
S804 900 1 33 
S805 3,200 1 119 
S806 1,600 1 59 
S806 (0-2) 800 ·2 59 portion outside of main surface excavation 
S808 1,600 4 237 
S809 1,600 4 237 
S813 1,600 1 59 small shallow quantity, assume not segregated. 
S822 1,600 1 59 

I Total 

To account for sloped sides of deeper excavation, increase volume by 15%. 

!Total subsurface I 1,1461 

3,872 
3,872 • 
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CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

JOB NUMBER: 

SUBJECT: 
Excavation Volumes 

BASED ON: DRAWING NUMBER: 

BY: JWJ_ !CHECKED BY: . APPROVED BY: 

Date: 09/03/13 Date: MES 9/10/13 

Site 9 

Because of the limited number of samples, the excavation limits will be based on building 
foundations, roads/walkways, or the ravine outline. 

DATE: 

For otherwise unbounded areas, with no samples for delineation, a 40' x 40' excavation is assumed. 

The contaminated soil is at 2 to 4 feet bgs interval. 
The 0-2 foot interval is clean and will be set aside for reuse. 

From sketch 9-1, excavation area can be divided up into subsections 
Scale is 1 inch = 100 feet 

Area L (feet) W (feet) Area (ft2) 
SB-01A 40 40 1,600 
SB-02A 40 40 1,600 
SB-048 40 40 1,600 
SB-06C 40 40 1,600 
SB-078 40 20 800 
SB-07C 40 20 800 
SB-07 40 20 800 
SB-08 40 40 1,600 
SB-10 80 120 9,600 
SB-16 40 40 1,600 
SB-18 40 20 800 
SB-20 40 40 1,600 
Total 24,000 

Each area has a different interval with contaminated soil. 
No samples were collected between the shallow and deep samples, so assume that the soil 
between the samples is contaminated, too . 

Page 3 of7 
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CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

JOB NUMBER: 

SUBJECT: 
Excavation Volumes • BASED ON: DRAWING NUMBER: 

BY: JWI. !CHECKED BY: APPROVED BY: DATE: 

Date: 09/03/13 Date: MEB 9/10/13 

Contamin- Contamin-
Total · ated ated 
Depth lnterval(s) lnterval(s) Total Volume 

Area Area (ft2) (Feet) (ft bgs) (ft) (cy) 
S8-01A 1,600 4 2-4 2 237 
S8-02A 1,600 6 4-6 2 356 
S8-048 1,600 6 4-6 2 356 
S8-06C 1,600 4 2-4 2 237 
S8-078 800 6 4-6 2 178 
S8-07C 800 4 2-4 2 119 
S8-07 800 16 2-4, 14-16 4 474 
S8-08 1,600 4 2-4 2 237 
S8-10 9,600 16 4-12, 14-16 10 5,689 
S8-16 1,600 4 2-4 2 237 
S8-18 800 12 2-4, 10-12 4 356 
S8-20 1,600 10 8-10 2 593 

Soil in 
contamin- Soil 

ated between Total • interval intervals Volume 
Area Area (ft2) (cy) (cy) (cy) 
S8-01A 1,600 119 119 237 
SB-02A 1,600 119 237 356 
S8-048 1,600 119 237 356 
S8-06C 1,600 119 119 237 
S8-078 800 59 119 178 
S8-07C 800 59 59 119 
S8-07 800 119 356 474 
S8-08 1,600 119 119 237 
S8-10 9,600 3,556 2,133 5,689 
S8-16 1,600 119 119 237 
S8-18 800 119 237 356 
SB-20 1,600 119 474 593 

!Total 4,741 I 4,3261 9,0671 
check 9,067 

To account for sloped sides, increase volumes by 15%. 

w/15% 
9,067 10,427 
9,067 10,427 

• 
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CLIENT: - JOB NUMBER: 
NS Great Lakes - Site 5/9/21 FS 

SUBJECT: 
Excavation Volumes 

BASED ON: DRAWING NUMBER: 

BY: JWI_ !CHECKED BY: APPROVED BY: DATE: 

Date: 09/03/13 Date: MEB 9/10/13 

Site 21 

See sketches 21-1 and 21-2. 
1. Because of the limited number of samples, most excavation limits are based on 40' x 40' squares. 
2. Surface and subsurface soil is contaminated, although often not coincidental. 
3. Note that, in general, contaminated surface soil is 0-1' and subsurface soil is 2'-4', so there is 
a 1-foot layer to reuse in some locations. 

Area Surface? Subsurface? 
SB-03/02 y y 

SB-01 y N 
SB-04 y y 

SB-07 y y 

SB-10 y N 
SB-13 y N 
SB-14 y N 
SB-15 y y 

SB-11 y• Y* 
SB-21 y N 
SB-05 N y 
SB-06 N y 

SB-12 N y 
SB-11/22/09 Y* Y* 
SB-18 N y 

SB-08 N y 

* - for surface, SB-11 is calculated separate! y. For subsurface, SB-11 is included with other points. 

Thickness, feet 
Contaminated Intervals (feet bgs) Surface Sub 
SB-03/02 0-1 2-6 1 4 
SB-01 1-2 na 1 0 
SB-04 0-1 4-6 1 2 
SB-07 0-1 2-4 1 2 
SB-10 0-1 na 1 0 
SB-13 0-1 na 1 0 
SB-14 0-1 na 1 0 
SB-15 0-1 2-4 1 2 
SB-11 0-1 2-4 1 2 
SB-21 0-1 na 1 0 
SB-05 NA 2-4 0 2 
SB-06 NA 2-4 0 2 
SB-12 NA 2-4 0 2 
SB-11/22/09 NA 2-4 0 2 
SB-18 NA 5-7 0 2 
SB-08 NA 2-4 0 2 

Page 5 of? 



CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

SUBJECT: 
Excavation Volumes 

BASED ON: 

BY: JWL !CHECKED BY: 
Date: 09/03/13 Date: 

Surface Soil excavations 

SB-03/02 
SB-01 
SB-04 
SB-07 
SB-10 
SB-13, -14, -15 
SB-11 
SB-21 

SB-03/02 
SB-01 
SB-04 
SB-07 
SB-10 
SB-13, -14, -15 
SB-11 
SB-21 

I Total 
Backfill 

L (feet) 
40 
40 
40 
40 
40 

240 
40 
40 

Area (ft2) 
1,600 
1,600 
1,600 
1,600 
1,600 
9,600 
1;600 
1,600 

W (feet) 
40 
40 
40 
40 
40 
40 
40 
40 

Contamin- Clean Soil 
ated soil {reused) 

(cy) (cy) 
59 
59 59 
59 
59 
59 

356 
59 
59 

770 59 
770 

MEB 9/10/13 

Area (ft2) 
1,600 
1,600 
1,600 
1,600 
1,600 
9,600 
1,600 
1,600 

20,800 

Total (cy) 
59 

119 
59 
59 
59 

356 
59 
59 

830 

JOB NUMBER: 

DRAWING NUMBER: 

APPROVED BY: DATE: 

SB-13, 14, and 15 are combined. 
The dimensions reflect the 
combined area. 

Page 6 of7 
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CLIENT: 
NS Great Lakes - Site 5/9/21 FS 

SUBJECT: 
Excavation Volumes 

BASED ON: 

BY: JWL 

Date: 09/03/13 

Subsurface soil excavations 

SB-03/02 
SB-01 
SB-04 
SB-07 
SB-14 
SB-15 
SB-11 (see below} 
SB-21 
SB-05 
SB-06 
SB-12 
SB-11 /22/09 
SB-18 
SB-08 
Total 

SB-03/02 
SB-01 
SB-04 
SB-07 
SB-14 
SB-15 
SB-11 see below) 
SB-21 
SB-05 
SB-06 
SB-12 
SB-11/22/09 
SB-18 
SB-08 

I Total 
Backfill 

L (feet) 
80 
na 
40 
40 
na 
40 
na 
na 
40 
40 
40 
100 
40 
40 

Area (ft2) 
3,200 

na 
1,600 
1,600 

na 
1,600 

na 
na 

1,600 
1,600 
1,600 
5,000 
1,600 
1,600 

!CHECKED BY: 
Date: 

W (feet) 
40 
na 
40 
40 
na 
40 
na · 
na 
40 
40 
40 
100 
40 
40 

Contamin-
ated soil 

(cy} 
474 
na 
119 
119 
na 
119 
na 
na 
119 
119 
119 
370 
119 
119 

1,793 
1,793 

na 

na 

na 
na 

Clean Soil 
(reused} 

(cy} 
237 
na 
178 
59 
na 
59 
na 
na 
119 
119 
119 
311 
296 
119 

1,615 

To account for sloped sides, increase volumes by 15%. 

s ummarv w /15°11 0 

Total excavation, cy 4,237 4,873 
Total contaminated soil, cy 2,563 2,947 
Reused soil, cy 1,674 1,925 
Backfill from offsite, cy 2,563 2,947 

MEB 9/10/13 

Area (ft2} 
3,200 

na 
1,600~ 

1,600 
na 

1,600 
na 
na 

1,600 
1,600 
1,600 
5,000 
1,600 
1,600 

21,000 

Total (cy} 
711 
na 

296 
178 
na 
178 
na 
na 

237 
237 
237 
681 
415 
237 

3,407 

JOB NUMBER: 

" 
DRAWING NUMBER: 

APPROVED BY: 

triangular 

40x40 0-1' on west is clean 

See note 3, above 
See note 3, above 

See note 3, above 

Page 7 of7 

DATE: 

clean soil (reused} accounted for SB-11 
See note 3, above 
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Tetra Tech NUS STANDARD CALCULATION 

SHEET 
CLIENT: NS Great Lakes, Sites 5/9/21 FS FILE No: BY:JWL PAGE: 

1 of2 

' SUBJECT: Site 5. Alternative 5-3 - Cost item and quantity CHECKED BY: DATE: 09/05/13 
estimates for various cost components MEB 9/10/13 

Purpose: Estimate quantities for various cost items to be used in the cost estimate for Alternative 5-3. · 

Additional delineation: Assume that the areas require additional delineation. Assume that the large 
surface soil area, which is fairly well delineated, needs 4 samples. Assume that the surface soil area on 
the southeast requires 4 samples, one on each side. Analyze only for PAHs. 

Surface soil samples: 4 + 4 = 8 

For subsurface soil, there are 7 sample locations. Assume that each location need 4 samples plus one 
bottom sample. 

Subsurface soil samples: 7 x (4 + 1) = 35 

Total samples= 43 

Labor (sampling for delineation sampling) 

• 3 day with 2 people, 10 hours/day 

3 day x 10 hrs/day x 2 people = 60 hours 

ODCs (equipment, supplies) 

Assume $1,500 for the event. 

Subcontractors (DPT) 
Because of sample depth, assume that a DPT rig would be used. 

Assume $1,000 per day plus $1,000 mobilization 

3 Days 

3 x $1,000 + $1,000 = $4,000 

Survey site (for sample locations) 

8 field hours at 150 $/hour and 4 office hours at 75 $/hr 

8 hrs x 150 $/hr+ 4 hrs x 75$/hr = $1,500 

• Pavement removal 

See Volumes calculation: 37,000 ft2 



Tetra Tech NUS 

CLIENT: NS Great Lakes, Sites 519/21 FS FILE No: 

SUBJECT: Site 5. Alternative 5-3 - Cost item and quantity 
estimates for various cost components 

Top soil (6 ")for final backfill (no pavement is being replaced): 

(From Volumes Spreadsheet) 

Backfill area= 37,000 ft2 

37,000 ft2 x 0.5 ft= 18,500 ft3 = 685, round to 690 cy top soil 

Total backfill volume (from Volumes Spreadsheet): 
3,872 cy 

Net fill needed: 
3,872 - 690 = 3, 182 cy 

Re-Seed Area 

Use excavation area plus 20% for damage. 

37,000 ft2 x 1.2 = -44,000 ft2 

Plan and LUCRD - use 250 hours 

Annual inspections and reports - use $2, 150 

Five Year Review 

Use typical value - $23,000 

STANDARD CALCULATION 
SHEET 

BY:JWL PAGE: 
2of2 

CHECKED BY: DATE: 09/05/13 • MEB 9/10/13 

• 

• 
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Tetra Tech NUS STANDARD CALCULATION 

SHEET 
CLIENT: NS Great Lakes, Sites 5/9121 FS FILE No: BY:JWL PAGE: 

1 of2 

SUBJECT: Site 9. Alternative ~3 - Cost item and quantity CHECKED BY: DATE: 09/05/13 
estimates for various cost components MEB 9/10/13 

Purpose: Estimate quantities for various· cost items to be used in the cost estimate for Alternative 9-3 .. 

Additional delineation: Assume that the areas require additional delineation. Assume that each of the 11 
small areas require 4 samples, on~ on each side. Assume that the larger area requires 8 samples. 
Analyze only for PAHs. 

Delineation samples: 11 x 4 + 1 x 8 = 52 

In addition, because of the absence of samples between the surface and subsurface samples, additional 
samples will be collected over that interval at the excavation locations at SB-07, SB-10, SB-18, and SB-
20. (If contaminant levels are less than PRGs, then some of the soil may be re-used as backfill.) 
Assume 6 samples p~r area. 

Deep interval samples: 4 x 6 = 24 

Total samples: 52 + 24 = 76 

• Labor (sampling for delineation sampling) 

4 days with 2 people, 10 hours/day 

4 day x 1 O hrs/day x 2 people = 80 hours 

ODCs (equipment, supplies) 

Assume $1,000 for the event. 

Subcontractors (DPT) 
Because of sample depth, assume that a DPT rig would be used. 

Assume $1,000 per day plus $1,000 mobilization 

4 Days 

4 x $1,000 + $1,000 = $5,000 

Survey site (for sample locations) 

• 8 field hours at 150 $/hour and 4 office hours at 75 $/hr 

8 hrs x 150 $/hr+ 4 hrs x 75$/hr = $1,500 



Tetra Tech NUS 

CLIENT: NS Great Lakes, Sites 5/9/21 FS FILE No: 

SUBJECT: Site 9. Alternative 9-3- Cost item and quantity 
estimates for various cost components 

Pavement removal 

Paved Areas: 06C, 02A, 01A, 078, 07C, and 07. 

The Total area (from the Volumes Spreadsheet)= 

1,600 ft2 +1,600 ft2 +1,600 ft2 +800 ft2 +800 ft2 + 800 ft2 

= 7,200 ft2 

Top soil (6 ")for final backfill (no pavement is being replaced): 

(From Volumes Spreadsheet) 

Backfill area = 24,000 ft2 

24,000 ft2 x 0.5 ft= 12,000 ft3 = 444, round to 450 cy top soil 

Total backfill volume (from Volumes $preadsheet): 
10,427 cy 

Net fill needed: 
10,427 - 450 = 9,977 cy 

Re-Seed Area 

Use excavation area plus 20% for damage. 

24,000 ft2 x 1.2 = -29,000 ft2 

Plan and LUCRD - use 250 hours 

Annual inspections and reports - use $2,350 

Five Year Review 

Use typical value - $23,000 

STANDARD CALCULATION 
SHEET 

BY:JWL PAGE: 
2of2 

CHECKED BY: DATE: 09/05/13 • MEB 9/10/13 
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Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NS Great Lakes, Sites 5/9121 FS FILE No: BY:JWL PAGE: 
1 of2 

SUBJECT: Site 21. Alternative 21-3 - Cost item and quantity CHECKED BY: DATE: 09/05/13 
estimates for various cost components MEB 9/10113 

Purpose: Estimate quantities for various cost items to be used in the cost estimate for Alternative 21-3. 

Additional delineation: Assume that the areas require additional delineation. Assume that each area 
requires 4 samples, one on each side. Assume separate sampling for surface and subsurface 
excavations. Assume SB-13/15/15 and SB-9/11 /22 each require 4 additional samples due to size. 
Analyze only for PAHs. 

8 surface areas 
11 subsurface areas 

19 total areas 

Total samples: 19 x 4 +(4 + 4) = 84 

Labor (sampling for delineation sampling) 

4 days with 2 people, 1 O hours/day 

4 day x 10 hrs/day x 2 people = 80 hours 

ODCs (equipment, supplies) 

Assume $1,500 for the event. 

Subcontractors (DPT) 
Because of sample depth, assume that a DPT rig would be used. 

Assume $1,000 per day plus $1,000 mobilization 

4 Days 

4 x $1,000 + $1,000 = $5,000 

Survey site (for sample locations) 

8 field hours at 150 $/hour and 8 office hours at 75 $/hr 

8 hrs x 150 $/hr + 8 hrs x 75$/hr = $1,800 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NS Great Lakes, Sites 5/9/21 FS FILE No: BY:JWL PAGE: 
2 of2 

SUBJECT: Site 21. Alternative 21-3 - Cost item and quantity CHECKED BY: DATE: 09/05/13 
estimates for various cost components MEB 9/10/13 

Pavement removal 

Site is mostly paved. Subsurface only areas are SB-06, -06, -12, -9/11 /22, -18, and -08. 

20,800 (surface)+ 13,000 (subsurface only)= 33,800 ft2 

Top soil (6 ") for final backfill (no pavement is being replaced): 

(From Volumes Spreadsheet) 

Backfill area = 33,800 ft2 

33,800 ft2 x 0.5 ft= 16,900 ft3 = 626, round to 630 cy top soil 

Total backfill volume from off-site source (from Volumes Spreadsheet): 
2,947 cy 

Net fill needed: 
2,947 -630 = 2,317 cy 

Re-Seed Area 

Use excavation area plus 20% for damage. 

33,800 ft2 x 1.2 = -41,000 ft2 

Plan and LUCRD - use 250 hours 

Annual inspections and reports - use $2,350 

Five Year Review 

Use typical value - $23,000 

• 
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TETRA TECH, INC. CALCULATION SHEET 

CLIENT: JOB NO.: 
NS GREAT LAKES, IL 

SUBJECT: Sites 5/9/21 FFS - ISCO Estimates 

BASED ON: DRAWING NUMBER: 

BY: JWL rHECKEDBY: MEB APPROVED BY: 

Date: 6/6/13 Date: 6/19/13 

Purpose: Estimate quantities and costs for ISCO for each site (Sites 5, 9, and 21 ). Estimate 
approach is based on typical values for ISCO on Table 9.12 of In Situ Chemical Oxidation for 
Groundwater Remediation by Siegrist et al. 

Introduction: The groundwater in the vicinity of the well where a COC exceeds the PRG at each 
site will be treated. There is very little delineation and contamination does not appear to be 
widespread. A 50' x 50' area is assumed. For Sites 9 and 21, the screened interval of the 
monitoring well is assumed to be the thickness of the treatment zone. For Site 5, the thickness 
of the treatment zone is assumed to be between the water table and the top of the clay. 

Values in blue font are entered into the spreadsheet. 

Physical characteristics of treatment zones at each site. 
Site 5 Site 9 Site 21 

Width, feet 50 50 50 
LenQth, feet 50 50 50 
Area, Feet2 2,500 2,500 2,500 
Treatment interval, feet 3 8 10 
Bottom depth, feet bgs 6 22 15 
Volume media, Ft3 7,500 20,000 25,000 
Volume media, cy 278 741 926 

Estimate injection wells. 
Because of the high clay content and heterogeneit ', a small ROI is assumed. 
Injection well ROI, feet 5 5 5 
Injection well area, ft2 78.5 78.5 78.5 
Number of Injection wells 32 32 32 
Total well feet 192 704 480 

Page 1of3 

DATE: 



TETRA TECH, INC. CALCULATION SHEET 

CLIENT: 
NS GREAT LAKES, IL 

JOB NO.: 

SUBJECT: Sites 5/9/21 FFS - ISCO Estimates 

BASED ON: DRAWING NUMBER: 

BY: JWL !CHECKED BY: MEB APPROVED BY: 

Date: 6/6/13 Date: 6/19/13 

Estimate oxidant quantity. Assume H202. 
Per ISCO reference Table 9.12, use median CHP 1.2 lb/1,000 lb median for Sites 5 and 21. 
Because of lower level of contamination at Site 9 and the goal is to oxidize iron, use 1/2 of 
above, 0.6 lb/1,000 lb 

Media density, lb/ft3 120 120 120 
Mass of media, lb 900,000 2,400,000 3,000,000 
CHP loadinQ, lb/1,000 lb 1.2 0.6 1.2 
CHP (as H202), lb 1,080 1,440 3,600 

Estimate water volume. 
Per 00' a e 9.12, 0.086 pore volumes, use ISCO B k T bl 0 1 
Porosity 0.3 0.3 0.3 
Total Pore volume, gal 16,832 44,886 56, 108 
No. of PVs to inject 0.1 0.1 0.1 
Vol to inject, gal 1,683 4,489 5,611 
%H202 7 4 7 
Delivery rate, gal/day 800 800 800 
Number of days 2.1 5.6 7.0 
as Full days 3 6 8 
No. days plus mob/demob 5 8 10 
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TETRA TECH, INC. CALCULATION SHEET 

CLIENT: JOB NO.: 
NS GREAT LAKES, IL 

SUBJECT: Sites 5/9/21 FFS - ISCO Estimates 

BASED ON:· DRAWING NUMBER: 

BY: JWL !CHECKED BY: MEB APPROVED BY: 

Date: 6/6/13 Date: 6/19/13 

Costs 
Costs and unit costs were scaled from a Geocleanse estimate for a comparably sized site. 
Unit Cost 
Well install, $/foot $75 $75 $75 
Injection, $/day $4,600 $4,600 $4,600 
ReaQents, $/lb H202 $1.55 $1.55 $1.55 

Project Design $4,000. $4,000 $4,000 
Well installation $14,400 $52,800 $36,000 
Injection $23,000 $36,800 $46,000 
Reagents $1,674 $2,232 $5,580 
Mob/Demob $18,000 $18,000 $18,000 
Documentation $4,000 $4,000 $4,000 

Subtotal $65,074 $117,832 $113,580 

d . . f 75o/c f fi t 6 M th I t econ m1ec ion, oO 1rs I on s a er 
Injection $17,250 $27,600 $34,500 
Reagents $1,256 $1,674 $4,185 
Mob/Demob · $18,QOO $18,000 $18,000 

Subtotal $36,506 $47,274 $56,685 

Grand Total $101,580 $165, 106 $170,265 

Page 3 of 3 
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Table 9.12. Median Values Reportedly Used for ISCO Design Parameters for Common Oxidants 
eased on a Review of Case Studies (from Chapter 8) 

I Permanganate I CHP I Persulfate I Ozone 

Median design ROI (ft) 
15 15 12.5 25 

(n = 33) (n = 35) (n = 6) (n = 6) 

Median observed ROI (ft) 
25 15 20· 40 

(n = 13) (n = 8) (n = 3) (n = 3) 

Median oxidant dose 0.41 1.2 3.4 0.041 
(g oxidanUkg media) (n = 37) (n = 21) (n = 7) (n = 5) 

Median number of PVs delivered 
0.16 0.086 0.82 No data 

(n = 34) (n = 27) (n = 7) 

Median number of delivery events 
2 2 1 1 

(n = 70) (n = 63) (n = 11) (n = 16) 

Median duration of delivery events 4 6.5 4.5 280 
(days) (n = 49) (n = 48) (n = 8) (n = 16) · 

n =number of sites fitting category. 

reaction zones expanding radially from the point of oxidant delivery and it is implemented 
through a spreadsheet tool. The model is a mathematically simplified version of subsurface 
transport of reactive solutions, but has the advantage over the mass balance approach of explicitly 
including key parameters as mentioned above. The output of this particular modeling approach is 
a design ROI for either a well or probe injection delivery of oxidant solution (the two most 
common delivery approaches). Estimation of the ROI allows for an initial cost-comparison of the 
different design approaches and site-characteristics that govern the ROI. It also allows evaluation 
of the site-specific characteristics to which the ROI is most sensitive (e.g., oxidant type, oxidant 
demand/kinetics, percent mobile zone, etc.). As explained later in Section 9.3.6, this insight can be 
used to focus expenditures on collecting key site data to reduce design and cost uncertainty. 

As part of Tier 1 Conceptual Design Process 3a or 3b shown in Figure 9 .3, costs are considered 
on a preliminary basis to help optimize the design approach and compare options. For example, 
CDISCO has a cost estimating procedure which generates. a preliminary cost estimate based on 
the user specified TTZ dimensions, injection ROI overlap (%), number of injection events 
planned, fixed cost, and unit costs for injection point installation, chemical reagents, and labor 
for injection. Two injection approaches are possible: injection through temporary direct push 
probes or injection through permanent wells. Cost factors are included for mobilization, labor, 
materials, equipment rental, travel, and subcontractor costs. Costs are considered in more detail 
later after a full analysis of design and design certainty (shown as Process 8 in Figure 9.3). 

9.3.4 Feasibility of Conceptual Design Options 

The next step of ISCO Conceptual Design is shown as Decision A in Figure 9.3. This 
decision is based on a judgment of the technical and economic feasibility of viable ISCO 
options that emerge from .Tier 1 Conceptual Design. The decision is based on: 

• Ability to implement the design; with considerations including 
Practicality of delivery point spacing 

- Practicality of the volume and mass of oxidant required 

- Potential interference due to above or below ground infrastructure 
- Safe handling of design oxidant concentrations 

• Project budget constraints 

• 

• 

• 
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TETRA TECH, INC CALCULATION SHEET 

CLIENT: 
NS GREAT LAKES, IL 

JOB NO.: 

SUBJECT: Sites 5/9/21 FFS - Miscellaneous Cost Estimates 

BASED ON: DRAWING NUMBER: 

BY: JWL !CHECKED BY: MEB APPROVED BY: DATE: 

Date: 09/05/13 Date: 9/10/13 

Purpose: Quantify and provide cost estimate for miscellaneous components. These apply to 
all sites, except as noted.-· 

Barrier (Cover) Maintenance 
Assumptions: 
Repave 40' x 40' section annually. 

Length, feet 40 
Width, feet 40 
Area, Ft2 1,600 

Unit cost, $/ft2 $3.10 

Pavement Cost, $ $4,960.00 

Mob/Demob $500.00 

Total $5,460.00 

Use $5,500.00 

PAGE 1OF3 



TETRA TECH, INC CALCULATION SHEET 

CLIENT: JOB NO.: 
NS GREAT LAKES, IL 

SUBJECT: Sites 5/9/21 FFS - Miscellaneous Cost Estimates 

BASED ON: DRAWING NUMBER: 

9/10/13 
BY: JWL !CHECKED BY: 
Date: 09/05/13 Date: 

MEB APPROVED BY: 

ISCO DELINEATION 
Assume each groundwater area needs to be delineated. 
Use DPT to collect groundwater samples (rather than additional wells} 
Assume one extra well is installed. -

Delineation sampling 
Unit costs 
DPT rig, $/day 
Sampling labor, $/hr 

$1,500.00 
$80.00 

DATE: 

Analysis, $/sample 
Equipment/supplies/IDW, $/event 
Well, $/foot 

$100.00 simplified, would vary slightly per site. 
$1,500.00 

Well casing, $/each 

Cost 
DPT rig, days 
Preparation, hours 
Sampling labor, hours 
Analysis, each 
Equip, etc, event 
Well, foot 
Casing, each 
Sampling Plan, hours 

Total 
Use 

ISCO - Bench/Pilot 

Quantity 
2 

24 
20 
20 

1 
20 

1 
150 

$40.00 
$100.00 

$3,000.00 
$1,920.00 
$1,600.00 
$2,000.00 
$1,500.00 

$800.00 
$40.00 

$12,000.00 

$22,860.00 
$23,000.00 

For small site, assume that only bench tests are needed. 
Assume sample collection would be during delineation. 

Bench tests 
Report 
Total 

$2,500.00 
$5,000.00 
$7,500.00 

PAGE 2 OF 3. 
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TETRA TECH, INC CALCULATION SHEET 

CLIENT: 
NS GREAT LAKES, IL 

JOB NO.: 

SUBJECT: Sites 5/9/21 FFS - Miscellaneous Cost Estimates 

BASED ON: 

BY: JWL !CHECKED BY: 
Date: 09/05/13 Date: 

ISCO - Performance sampling 
Assume 5 sampling events. 
Assume four samples per event. 
Assume crew of two. 
1 10-hour crew day for sampling 
8 hours for mob/demob/planning 

Total man-hours 
Labor rate (loaded) $/hr 
Labor cost, $ 

I supplies, per diem, equipment 

I Total sampling cost per event, $ 

Analyses 
14 wells plus 1 duplicate 

DRAWING NUMBER: 

MEB APPROVED BY: DATE: 

9/10/13 

5 

28 
80 

$2,240.00 

$1,500.ool 

$3,140.ool 

51 

• 

Anal~sis unit costs 
..... IA_n_a .... ly_s_is ....... $_/_sa_m_p._l_e ________ __._ __ $_1 o_o_.o_o .... I Simplify, will vary slightly per site. 

I cost, per site $500.ool 

!Total per event $4,240.00I 

!Total per treatment activity $21,200.00I 

Report (at end of project) 
Total man-hours 100 
Labor rate {loaded) $/hr 40 
Labor cost, $ $4,ooo:oo 

!Grand Total $25,200.ool 

• 
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OBJECTIVE 

APPENDiXC 

Environmental Footprint Evaluation 

Feasibility Study 

Great Lakes Sites 5, 9 and 21 

Naval Training Center Great Lakes 

Great Lakes, Illinois 

September 2013 

This Environmental Footprint Evaluation of remedial alternatives is provided as an Appendix to the 

Feasibility Study (FS) for Sites 5, 9 and 21 located at the Naval Air Training Center located in Great 

Lakes, IL. The purpose of the footprint evaluation is to assess the environmental impacts of the four 

remedial alternatives using the metrics of greenhouse gas (GHG) and criteria pollutant emissions, energy 

use, water consumption, and worker safety. The results of this footprint evaluation are intended to 

provide additional information for consideration during remedy selection, design, and to enhance the 

understanding of the environmental impacts throughout the remedy life-cycle for each of the proposed 

alternatives . 

POLICY BACKGROUND 

Department of Defense (DOD) and Navy policies require continual optimization of remedies in every 

phase from remedy selection through site closeout (NAVFAC, 2010a). 

In January 2007, Executive Order 13423 set targets for sustainable practices for (i) energy efficiency, 

greenhouse gas emissions avoidance or reduction, and petroleum products use reduction, (ii) renewable 

energy, including bioenergy, (iii) water conservation, (iv) acquisition, (v) pollution and waste prevention 

and recycling, etc. In October 2009, Executive Order 13514 was issued, which reinforced these 

sustainability requirements and established specific goals for federal agencies to meet by 2020. 

In August 2009 DOD issued a policy for "Consideration of Green and Sustainable Remediation Practices 

in the Defense Environmental Restoration Program." The DOD policy and related Navy guidance state 

that opportunities to increase sustainability should be considered throughout all phases of remediation 

(i.e., site investigation, remedy selection, remedy design and construction, operation, monitoring, and site 

closeout). In response to this policy, the Department of the Navy (DON) issued an updated Navy 

• Guidance for "Optimizing Remedy Evaluation, Selection, and Design" (NAVFAC, 2010), which includes 



environmental footprint evaluations as part of the traditional DON optimization review process for remedy 

selection, design, and remedial action operation. In August 2010, the Naval Facilities Engineering 

Command (NAVFAC) issued policy requiring use of the SiteWiseTM tool to perform environmental impact 

reviews as part of all Feasibility Studies. As such, this environmental footprint evaluation of remedial 

alternatives is being performed to estimate the environmental footprint associated with each alternative in 

the interest of reducing the environmental impact of remedial actions Naval Training Center Great Lakes. 

Applying the DON optimization concepts with an environmental footprint evaluation within the remedy 

selection and design phases allows for the following benefits: 

• Determining factors in each remedial alternative with the greatest environmental impacts and 
gathering insight into how to reduce these impacts; 

• Evaluating remedial alternativeswith optimized or reduced environmental footprints in conjunction 
with other selection criteria; 

• Designing and implementing a more robust remedy while balancing the impact to the 
environment; and 

• Ensuring efficient, cost-effective and sustainable site closeout. 

EVALUATION TOOLS 

This evaluation was performed using a hybrid model of the Navy's SiteWise TM tool supplemented with 

Tetra Tech developed model as appropriate for some site-specific items. 

SiteWiseTM is a life-cycle footprint assessment tool developed jointly by the U.S. Navy, U.S. Army Corps 

of Engineers (USACE), and Battelle. SiteWise TM assesses the environmental footprint of a remedial 

alternative/technology using a consistent set of metrics. The assessment is conducted using a building 

block approach, where each remedial alternative is first broken down into modules that follow the phases 

for most remedial actions, including remedial investigation (RI), remedial action construction (RA-C), 

remedial action operation (RA-0), and long-term monitoring (L TM). Once broken down by remedial 

phase, the footprint of each phase is calculated. The phase-specific footprints are then combined to 

estimate the overall footprint of the remedial· alternative. This building block approach reduces 

redundancy in the footprint assessment and facilitates the identification of specific impact drivers that 

contribute to the environmental footprint. The inputs that need to be considered include (1) production of 

material required by the activity; (2) transportation of the required materials to the site, transportation of 

personnel; (3) all site activities to be performed; and (4) management of the waste produced by the 

activity. 

GSRx builds off of SiteWise TM and allows for a flexible, detailed analysis, particularly for materials and 

• 

• 

equipment use. GSRx was used to account for materials and activities not readily input into SiteWise TM • 

2 



• 

• 

• 

and where equipment usage assumptions built into SiteWise TM were not consistent with site-specific 

requirements. 

ENVIRONMENT AL FOOTPRINT EVALUATION FRAMEWORK AND LIMITATIONS 

The environmental footprint evaluation performed for the FS of Sites 5, 9 and 21 at Naval Training Center 

Great Lakes considered life-cycle quantitative metrics for global warming potential (through greenhouse 

gas emissions), criteria air pollutant emissions (through NOx, SOx and PM10 emissions), energy 

consumption, water usage, and worker safety. 

Life cycle impacts were calculated for energy consumption, emissions of GHG (carbon dioxide [C02], 

methane [CH4], and nitrous oxide [N20]} and criteria pollutants (nitrogen oxides [NOJ, sulfur oxides [SOJ 

and particulate matter [PM10]}, water usage, and energy consumption, and worker safety. 

Life cycle inventory inputs in SiteWiseTM were divided into four categories - 1) materials production; 2) 

transportation of personnel, materials and equipment; 3) equipment use and miscellaneous; and 4) 

residual handling and disposal. Cost estimates from the Rl/FS and design calculations were used as a 

basis for inventory quantities and related assumptions. Emission factors, energy consumption, and water 

usage data were correlated to material quantities, equipment, transportation distances, and installation 

time frames in order to calculate life-cycle emissions, energy consumption, water usage, and worker 

safety. Default SiteWise TM emission, energy usage, water consumption, and worker fatality and accident 

risk factors were utilized. 

Although GSRx was used to minimize limitations resulting within SiteWiseTM, elimination of all limitations 

was not possible while using a hybrid model of SiteWise TM and GSRx. For example, several materials 

and construction equipment inventoried were input into GSRx and these impacts were incorporated into 

SiteWise™ within the "Equipment Use and Miscellaneousn sector. This sector in SiteWiseTM does not 

differentiate into the specific equipment usage or material consumption items that are input in GSRx, but 

rather are considered miscellaneous items. However, impact drivers for items input in GSRx can be 

identified and evaluated directly within the respective GSRx evaluation and output summary sheets. In 

addition, worker safety results in general do not include worker safety related to equipment usage that 

was input within GSRx because GSRx was not developed to evaluate worker safety. 

EVALUATION RESULTS: SITE 5 

The following are the alternatives that were analyzed with SiteWise TM and GSRx for Site 5 at Naval 

Training Center Great Lakes: 

3 



• Alternative 5-2: Land use Controls and Cover 

• Alternative 5-2A: LUCs, Cover and ISCO 

• Alternative 5-3: Excavation (Unrestricted Re-Use), Off-Site Disposal and Groundwater LUCs 

• Alternative 5-3A: Excavation (Unrestricted Re-Use), Off-Site Disposal, Groundwater LUCs, and 

ISCO 

The following sections summarize the relative environmental impacts and primary impact drivers for the 

four alternatives and their respective metrics. In addition, the attachment includes the inventory and 

output sheets that were used for the SiteWise TM/GSRx hybrid model. An evaluation of SiteWise TM and 

GSRx output summary sheets and related figures included in the footprint evaluation attachments 

(Appendix C-2-1 and C-3-1), provides detailed information on the contribution to each metric from each 

phase of the remedial process (RI, RAC, RAO, and LTM) and for each respective input category 

(materials production, transportation, equipment usage, etc). Further inspection of related inventory 

sheets provide information on the specific contribution to a metric from each item of material, 

transportation, equipment, etc. This level of detail also helps clarify results that could be misinterpreted 

based on SiteWise TM data entry limitations mentioned previously. The environmental impacts of the 

alternatives analyzed are summarized quantitatively in Table 1. Environmental impact drivers for each of 

the alternatives analyzed are summarized in Table 2. 

Greenhouse Gas Emissions 

Emissions of C02, CH4, and N20 were normalized to C02 equivalents (C02e), which is a cumulative 

method of weighing GHG emissions relative to global warming potential. Figure 1 shows the overall GHG 

emissions of each of the alternatives analyzed; the x-axis represents the four alternatives evaluated and 

the y-axis represents the GHG emissions in metric ton of C02e. 

The total amount of GHG emissions resulting from Alternative 5-2 is 0.69 metric ton of C02e. The activity 

that contributes to GHG emissions in this alternative is transportation of personnel. 

The total amount of GHG emissions resulting from Alternative 5-2A is 8.00 metric ton of C02e. The 

activities that contribute to GHG emissions are: 

• Laboratory analytical services contributes 2.36 metric ton of C02e (29 percent of the total GHG 

emissions resulting from Alternative 5-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Transportation of personnel emits 2.02 metric ton of C02e (25 percent of the total GHG emissions 

resulting from Alternative 5-2A). 

4 
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• Manufacture of HOPE emits 1.56 metric ton of C02e (20 percent of the total GHG emissions 

resulting from Alternative 5-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities 

The total amount of GHG emissions resulting from Alternative 5-3 is 289.99 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 

• Production of borrow soil emits 121.16 metric ton of C02e (42 percent of the total GHG emissions 

resulting from Alternative 5-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 109.21 metric ton of C02e (38 

percent of the total GHG emissions resulting from Alternative 5-3). Excavated soils are being 

transported to a local facility. 

• Transportation of materials emits 22.87 metric ton of C02e (approximately eight percent of the 

total GHG emissions resulting from Alternative 5-3). 

The total amount of GHG emissions resulting from Alternative 5-3A is 295.53 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 

• Production of borrow soil emits 121.16 metric ton of C02e (41 percent of the total GHG emissions 

resulting from Alternative 5-3A). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 109.21 metric ton of C02e (37 

percent of the total GHG emissions resulting from Alternative 5-3A). Excavated soils are being 

transported to a local facility. 

• Transportation of materials emits 22.88 metric ton of C02e (approximately eight percent of the 

total GHG emissions resulting from Alternative 5-3A) . 
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Figure 1: GHG Emissions for Alternatives at Site 5, Naval Training Center Great Lakes 

Figure 2 shows the breakdown of the percent that each of main activities of each alternative (x-axis} 

contributes to the GHG emissions (y-axis}. 
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Figure 2: GHG Emissions percentage breakdown for Alternatives at Site 5, Naval Training Center Great 
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• Criteria Pollutant Emissions 

NOx 

Figure 3 shows the breakdown of the NOx emissions for the four alternatives evaluated. The x-axis of 

this figure represents Alternative 5-2, Alternative 5-2A, Alternative 5-3 and Alternative 5-3A, the y-axis 

represents the NOx emissions in metric ton. 

The total amount of NOx emissions resulting from Alternative 5-2 is 2.54x104 metric ton. The activity that 

contributes to the NOx emissions is transportation of personnel. 

The total amount of NOx emissions resulting from Alternative 5-2A is 1.70x10·2 metric ton. The activities 

that contribute to the NOx emissions are: 

• Laboratory analytical services emits 8.16x10·3 metric ton of NOx (48 percent of the total NOx 

emissions resulting from Alternative 5-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Use of DPT releases 7.54x10·3 metric ton of NOx (44 percent of the total NOx emissions resulting 

• from Alternative 5-2A). The DPT is in use for 45 hours during the installation of the injection 

system. 

• 

• Transportation of personnel emits 7.47x104 metric ton of NOx (approximately four percent of the 

total NOx emissions resulting from Alternative 5-2A). 

The total amount of NOx emissions resulting from Alternative 5-3 is 5.47x10·1 metric ton. The activities 

that contribute to the most NOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 3.74x10·1 metric ton of NOx (68 

percent of the total NOx emissions resulting from Alternative 5-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.97x10-2 metric ton of NOx (16 percent of the total NOx 

emissions from Alternative 5-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 148 hours. 

• Use of the 140 hp dozer releases 2.54x10-2 metric ton of NOx (approximately five percent of the 

total NOx emissions from Alternative 5-3). The dozer is used to help placing the clean fill. The 

dozer is in operation for 64 hours . 

The total amount of NOx emissions resulting from Alternative 5-3A is 5.63x10·1 metric ton. The activities 

that contribute to the most NOx emissions are: 
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• Transportation of disposal of non-hazardous waste contributes 3.74x10·1 metric ton of NOx (66 

percent of the total NOx emissions resulting from Alternative 5-3A}. Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.97x10·2 metric ton of NOx (16 percent of the total NOx 

emissions from Alternative 5-3A}. The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 148 hours. 

• Laboratory analytical services releases 2.78x10·2 metric ton of NOx (approximately five percent of 

the total NOx emissions from Alternative 5-A3}. A total of 68 samples are analyzed through the 

lifetime of this Alternative. 
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Figure 3 NOx Emissions for Alternatives at Site 5, Naval Training Center Great Lakes 

.. 3illl!l!t>.' .• ~,, •. 

Figure 4 shows the percentage contribution from each of the main activity sectors. 
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Figure 4: NOx Emissions percentage breakdown for Alternatives at Site 5, Naval Training Center Great 

Lakes 

SOx 

Figure 5 contains the distribution of the SOx emissions resulting from the activities related to Alternatives 

5-2, 5-2A, 5-3, and 5-3A. The x-axis of this graph represents the alternatives evaluated; the y-axis 

represents the SOx emissions in metric ton. 

The total amount of SOx emissions resulting from Alternative 5-2 is 8.94x10-e metric ton. The activity that 

contributes to the SOx emissions is transportation of personnel. 

The total amount of SOx emissions resulting from Alternative 5-2A is 1.20x10·2 metric ton. The activities 

that contribute to the SOx emissions are: 

• Laboratory analytical services emits 5.44x10·3 metric ton of SOx (45 percent of the total SOx 

emissions resulting from Alternative 5-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Manufacture of HOPE emits 3.49x10·3 metric ton of SOx (29 percent of the total SOx emissions 

resulting from Alternative 5-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities. 

• Use of electricity for injection pumps emits 1.59x10·3 metric ton of SOx (13 percent of the total 

SOx emissions resulting from Alternative 5-2A). Injection pumps are used for a total of 48 hours 

for both injection events. 
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The total amount of SOx emissions resulting from Alternative 5-3 is 2.46x10-1 metric ton. The activities 

that contribute to the most SOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 1.93x10-1 metric ton of SOx (78 

percent of the total SOx emissions resulting from Alternative 5-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 2.65x10-2 metric ton of SOx (11 percent of the total SOx 

emissions from Alternative 5-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is used for removing the impacted soils and placing the clean 

fill. The excavator is in operation for 148 hours. 

• Laboratory analytical services releases 1.31x10-2 metric ton of SOx ( 11 percent of the total SOx 

emissions from Alternative 5-3). A total of 48 samples are analyzed for this Alternative. 

The total amount of SOx emissions resulting from Alternative 5-3A is 2.55x10-1 metric ton. The activities 

that contribute to the most SOx emissions are: ~ -- .--

• Transportation of disposal of non-hazardous waste contributes 1.93x10-1 metric ton of SOx (76 

percent of the total SOx emissions resulting from Alternative 5-3A). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 2.65x10-2 metric ton of SOx (approximately ten percent of 

the total SOx emissions from Alternative 5-3A). The excavator is used for removing the impacted 

soils and placing the clean fill. The excavator is used for removing the impacted soils and placing 

the clean fill. The excavator is in operation for 148 hours. 

• Laboratory analytical services releases ,1:,,85x10~2 metric ton otSOx (approximately seven percent 

of the total SOx emissions from Alternative 5-3A). A total of 68 samples are analyzed through the 

lifetime of this Alternative. 
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Figure 5: SOx Emissions for Alternatives at Site 5, Naval Training Center Great Lakes 

Figure 6 shows the percentage breakdown of the activities contributing to SOx emissions . 

100% 

90% 

c 80% 
0 
:;: 70% ::I 
.a 

60% "C -c 
50% 0 

u - 40% c 
QI 

~ 30% 
QI a. 20% 

10% 

0% 

SOx Emissions 
•Residual Handling 

Operations · 

· •Equipment Use and 
Miscellaneous 

•Transportation
Equipment and 

- Materials 
.. _ •Transportation

Personnel 

• Production of Materials 

Alternative Alternative Alternative Alternative 
5-2 5-2A 5-3 5-3A 

Figure 6: SOx Emissions percentage breakdown for Alternatives at Site 5, Naval Training Center Great 
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The breakdown of the distribution of the PM10 emissions resulting from the activities involved in 

Alternatives 5-2, 5-2A, 5-3 and 5-3A are shown in Figure 7. The x-axis of this figure represents the four 

alternatives evaluated, while the y-axis represents the PM10 emissions in metric ton. 

The total amount of PM10 emissions resulting from Alternative 5-2 is 5.15x10-5 metric ton. The activity 

that contributes to the PM10 emissions is transportation of personnel. 

The total amount of PM10 emissions resulting from Alternative 5-2A is 2.12x10-3 metric ton. The activities 

that contribute to the PM10 emissions are: 

• Use of the DPT releases 7.51x10°"' metric ton of PM10 (37 percent of the total PM10 emissions 

resulting from Alternative 5-2A). DPT is in operation for 45 hours. 

• Manufacture of HOPE emits 5.08x1 o""' metric ton of PM10 (25 percent of the total PM1o emissions 

resulting from Alternative 5-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities. 

• Manufacture of hydrogen peroxide, use as a surrogate of Fenton Reagent, releases 2.70x10°"' 

metric ton of PM10 (13 percent of the total PM10 emissions resulting from Alternative 5-2A). 

Fenton Reagent is used during two injection events. 

The total amount of PM10 emissions resulting from Alternative 5-3 is 1.05 metric ton: The activities that 

contribute to the most PM10 emissions are: 

• Transportation of disposal of non-hazardous waste contributes 1.03 metric ton of PM10 (98 

percent of the total PM10 emissions resulting from Alternative 5-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.53x10-3 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 5-3). The excavator is used for removing the i,mpacted 

soils and placing the clean fill. The excavator is used for removing the impacted soils and placing 

the clean fill. The excavator is in operation for 148 hours. 

• Use of the 140 hp dozer releases 2.65x10-3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 5-3). The dozer is used for aiding in placing the clean fill. The 

dozer is in operation for 64 hours. 

The total amount of PM10 emissions resulting from Alternative 5-3A is 1.05 metric ton. The activities that 

contribute to the most PM10 emissions are: 
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• Transportation of disposal of non-hazardous waste contributes 1.03 metric ton of PM10 (98 

percent of the total PM10 emissions resulting from Alternative 5-3A). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.53x10·3 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 5-3A). The excavator is used for removing the 

impacted soils and placing the clean fill. The excavator is used for removing the impacted soils 

and placing the clean fill. The excavator is in operation for 148 hours. 

• Use of the 140 hp dozer releases 2.65x10·3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 5-3A). The dozer is used for helping in placing the clean fill. 

The dozer is in operation for 64 hours. 
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Figure 7: PM10 Emissions for Alternatives at Site 5, Naval Training Center Great Lakes 

Figure 8 shows the percentage of PM10 emissions contributed by each of the activity sectors per 

alternative . 
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Energy Consumption 

The energy consumption for each of the alternatives evaluated is shown in Figure 9. The x-axis shows 

the four alternatives evaluated, and the y-axis shows the amount of energy consumed in units of million 

British Thermal Units {MMBTU}. 

The total amount of energy consumed resulting from the activities from Alternative 5-2 is 8.63 MMBTU. 

The activity that contributes to the energy consumption is transportation of personnel. 

The total amount of energy consumed resulting from the activities from Alternative 5-2A is 149.58 

MMBTU. The activities that contribute to the energy consumption are: 

• Laboratory analytical services consume 35.20 MMBTU (24 percent of the total energy consumed 

by Alternative 5-2A). Laboratory analytical services take place before and after each injection 

event (20 samples total). 

• Manufacture of HOPE consumes 31.28 MMBTU (21 percent of the total energy consumed by 

Alternative 5-2A). HOPE is used as a liner during the decontamination activities. 

• Transportation of personnel consumes 25.41 MMBTU (17 percent of the total energy consumed 

by Alternative 5-2A). 

14 

• 

• 

• 



• 

• 

• 

The total amount of energy consumed resulting from the activities from Alternative 5-3 is 13,803.86 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 10,924.94 MM BTU (79 percent of the total energy consumed 

resulting from Alternative 5-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste consumes 1,945.14 (14 percent of the total 

energy consumption resulting from Alternative 5-3). Excavated soils are being transported to a 

local facility. 

• Transportation of materials consumes 298.50 MMBTU (approximately two percent of the total 

energy consumption resulting from Alternative 5-3). 

The total amount of energy consumed resulting from the activities from Alternative 5-3A is 13,910.84 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 10,924.94 MM BTU (79 percent of the total energy consumed 

resulting from Alternative 5-3A). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste consumes 1,945.14 (14 percent of the total 

energy consumption resulting from Alternative 5-3A). Excavated soils are being transported to a 

local facility . 

• Transportation of materials consumes 298.60 MMBTU (approximately two percent of the total 

energy consumption resulting from Alternative 5-3A). 
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Figure 9: Energy Consumption for Alternatives at Site 5, Naval Training Center Great Lakes 
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Figure 10 shows the percentage breakdown contribution of energy consumption from the different activity 

groups. 
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Figure 10: Energy Consumption percentage breakdown for Alternatives at Site 5, Naval Training Center 

Great Lakes 

Water Usage 

The water consumption of the evaluated alternatives is shown in Figure 11. The x-axis shows the four 

evaluated alternatives, and the y-axis show the amount of water consumed in thousands of gallons. 

There is no direct water consumption for Alternative 5-2. 

The total amount of water consumed resulting from the activities from Alternative 5-2A is 5,200 gallons of 

water. 

• Treatment water consumes 3,400 gallons of water (66 percent of the total water consumption 

from Alternative 5-2A). Treatment water is used in two injection events. 

• Decontamination water consumes 1,000 gallons of water (19 percent of the total water 

consumption from Alternative 5-2A). Decontamination water is used for cleaning the equipment 

in between and after operations. 
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• Manufacture of PVC consumes 330 gallons of water (approximately six percent of the total water 

consumption from Alternative 5-2A). PVC is used to produce the pipes for the injection system. 

The total amount of water consumed resulting from the activities from Alternative 5-3 is 1,660 gallons of 

water. 

• Decontamination water consumes 1,000 gallons of water (61 percent of the total water 

consumption from Alternative 5-3). Decontamination water is used for cleaning the equipment in 

between and after operations. 

• Production of fertilizer consumes 398 gallons of water (24 percent of the total water consumption 

from Alternative 5-3). Fertilizer is used for revegetation purposes. 

• Production of HOPE consumes 252 gallons of water (15 percent of the total water consumption 

from Alternative 5-3). HOPE is used as a liner for the decontamination equipment pad. 

The total amount of water consumed resulting fr'oni the activities from Alternative 5-3A is 5,600 gallons of 

water. 

• Treatment water consumes 3,400 gallons of water (61 percent of the total water consumption 

from Alternative 5-3A). Treatment water is used in two injection events . 

• Decontamination water consumes 1,000 gallons of water (18 percent of the total water 

consumption from Alternative 5-3A). Decontamination water is used for cleaning the equipment 

in between and after operations. 

• Production of fertilizer consumes 398 gallons of water (approximately seven. percent of the total 

water consumption from Alternative 5-3A). Fertilizer is used for revegetation purposes. 
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Figure 11: Water Consumption for Alternatives at Site 5, Naval Training Center Great Lakes 

Figure 12 has a representation of the percentage breakdown of the contribution of the different sectors of 

the water use through the lifetime of the alternatives. 

100% 

90% 

5 80% 
:;::::; 70% ::I 
.Cl ·c: .... c 
0 
0 

60% 

50% 

c 40% 
Cl) e 30% 

:. 20% 

10% 

Water Consumption 
-· ~·· 

•• il <> ,' 

a Residual Handling 
Operations 

a Equipment Use and 
Miscellaneous 

£J Transportation
Equipment and 
Materials 

a Transportation
Personnel 

a Production of Materials 

0% +-~~~-..--~"----'----,.--~-'-'----r---'-~ ........... _, 

Alternative Alternative Alternative Alternative 
5-2 5-2A 5-3 5-3A 

Figure 12: Water Consumption percentage breakdown for Alternatives at Site 5, Naval Training Center 

Great Lakes 

Accident Risk 

Accident Risk Fatality 

Figure 13 shows the risk of fatality between the evaluated alternatives. The x-axis represents the four 

alternatives evaluated, and the y-axis represents the risk of fatality. 

For Alternative 5-2, the activity with the highest risk of resulting in fatality is the transportation of 

personnel. 

For Alternative 5-2A, the activity with the highest risk of resulting in fatality is the transportation of 

personnel, followed by equipment use. 

For Alternative 5-3 , the activity with the highest risk of resulting in fatality is residual handling operations, 

followed by transportation of personnel. 
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For Alternative 5-3A, the activity with the highest risk of resulting in fatality is the transportation of 

personnel, followed by the residual handling operations. 
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Figure 13 Risk of Fatality for Alternatives at Site 5, Naval Training Center Great Lakes 

Accident Risk Injury 

Figure 14 shows the risk of injury between the evaluated alternatives. The x-axis represents the four 

alternatives evaluated, and the y-axis represents the risk of injury. 

For Alternative 5-2, the activity with the highest risk of resulting in injury is the transportation of personnel. 

For Alternative 5-2A, the activity with the highest risk of resulting in injury is the transportation of 

personnel, followed by the equipment use. 

For Alternative 5-3, the activity with the highest risk of resulting in injury is residual handling operations, 

followed by transportation of personnel. 

For Alternative 5-3A, the activity with the highest risk of resulting in injury is the transportation of 

personnel, followed by the residual handling operations . 
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Figure 14 Risk of Injury for Alternatives at Site 5, Naval Training Center Great Lakes 

EVALUATION RESULTS: SITE 9 

• 

The following are the alternatives that were analyzed with SiteWise TM and GSRx for Site 9 at Naval • 

Training Center Great Lakes: 

• Alternative 9-2: LUCs, and Cover 

• Alternative 9-2A: LUCs, Cover, and ISCO 

• Alternative 9-3: Excavation (Unrestricted Re-Use), Off-Site Disposal, and Groundwater LUCs · 

• Alternative 9-3A: Excavation (Unrestricted Re-Use), Off-Site Disposal, Groundwater LUCs, and 

ISCO 

The following sections summarize the relative environmental impacts and primary impact drivers for the 

four alternatives and their respective metrics. In addition, the attachment includes the inventory and 

output sheets that were used for the SiteWise™/GSRx hybrid model. An evaluation of SiteWiseTM and 

GSRx output summary sheets and related figures included in the footprint evaluation attachments 

(Appendix C-2-2 and C-3-2), provides detailed information on the contribution to each metric from each 

phase of the remedial process (RI, RAC, RAO, and LTM) and for each respective· input category 

(materials production, transportation, equipment usage, etc). Further inspection of related inventory 

sheets provide information on the specific contribution to a metric from each item of material, 

transportation, equipment, etc. This level of detail also helps clarify results that could be misinterpreted 

based on SiteWise TM data entry limitations mentioned previously. The environmental impacts of the 
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alternatives analyzed are summarized quantitatively in Table 3. Environmental impact drivers for each of 

the alternatives analyzed are summarized in Table 4. 

Greenhouse Gas Emissions 

Emissions of C02, CH4, and N20 were normalized to C02 equivalents (C02e), which is a cumulative 

method of weighing GHG emissions relative to global warming potential. Figure 15 shows the overall 

GHG emissions of each of the alternatives analyzed; the x-axis represents the four alternatives evaluated 

and the y-axis represents the GHG emissions in metric ton of C02e. 

The total amount of GHG emissions resulting from Alternative 9-2 is 0.69 metric ton of C02e. The activity 

that contributes to GHG emissions is transportation of personnel. 

The total amount of GHG emissions resulting from Alternative 9-2A is 9.30 metric ton of C02e. The 

activities that contribute to GHG emissions are: 

• Laboratory analytical services contributes 2.36 metric ton of C02e (approximately 25 percent of 

the total GHG emissions resulting from Alternative 9-2A). Laboratory analytical services take 

place before and after each injection event (20 samples total). 

• Transportation of personnel emits 2.19 metric ton of C02e (approximately 24 percent of the total 

GHG emissions resulting from Alternative 9-2A). 

• Manufacture of HOPE emits 1.56 metric ton of C02e (approximately 17 percent of the total GHG 

emissions resulting from Alternative 9-2A). HOPE is used for the production .of HOPE liner used 

in decontamination activities 

The total amount of GHG emissions resulting from Alternative 9-3 is 776.56 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 

• Production of borrow soil emits 326.29 metric ton of C02e (42 percent of the total GHG emissions 

resulting from Alternative 9-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 301 metric ton of C02e (39 

percent of the total GHG emissions resulting from Alternative 9-3). Excavated soils are being 

transported to a local facility. 

• Transportation of materials emits 61.59 metric ton of C02e (approximately eight percent of the 

total GHG emissions resulting from Alternative 9-3). 

The total amount of GHG emissions resulting from Alternative 9-3A is 783.27 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 
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• Production of borrow soil emits 326.29 metric ton of C02e (42 percent of the total GHG emissions 

resulting from Alternative 9-3A). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 300.69 metric ton of C02e (38 

percent of the total GHG emissions resulting from Alternative 9-3A). Excavated soils are being 

transported to a local facility. 

• Transportation of materials emits 61.59 metric ton of C02e (approximately eight percent of the 

total GHG emissions resulting from Alternative 9-3A). 
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Figure 15: GHG Emissions for Alternatives at Site 9, Naval Training Center Great Lakes 

Figure 16 shows the breakdown of the percent that each of main activities of each alternative (x-axis) 

contributes to the GHG emissions (y-axis). 
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Figure C16: GHG Emissions percentage breakdown for Alternatives at Site 9, Naval Training Center 

Great Lakes 

Criteria Pollutant Emissions 

NOx 

Figure 17 shows the breakdown of the NOx emissions for the two alternatives evaluated. The x-axis of 

this figure represents Alternative 9-2, 9-2A, 9-3 and 9-3A, the y-axis represents th~ NOx emissions in 

metric ton. 

The total amount of NOx emissions resulting from Alternative 9-2 is 2.54x104 metric ton. The activity that 

contributes to the NOx emissions is transportation of personnel. 

The total amount of NOx emissions resulting from Alternative 9-2A is 1.71x10-2 metric ton. The activities 

that contribute to the NOx emissions are: 

• Laboratory analytical services emits 8.16x10-3 metric ton of NOx ( 48 percent of the total NOx 

emissions resulting from Alternative 9-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Use of DPT releases 7 .54x10-3 metric ton of NOx (44 percent of the total NOx emissions resulting 

from Alternative 9-2A). The DPT is in use for 45 hours during the installation of the injection 

system . 
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• Transportation of personnel emits 8.11x104 metric ton of NOx (approximately five percent of the 

total NOx emissions resulting from Alternative 9-2A). 

The total amount of NOx emissions resulting from Alternative 9-3 is 1.51 metric ton. The activities that 

contribute to the most NOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 1.03 metric ton of NOx (68 percent 

of the total NOx emissions resulting from Alternative 9-3). Excavated soils are being transported 

to a local facility. 

• Use of the 2.5 cy excavator releases 2.73x10-1 metric ton of NOx (18 percent of the total NOx 

emissions from Alternative 9-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 448 hours. 

• Use of the 140 hp dozer releases 7.63x10-2 metric ton of NOx (approximately five percent of the 

total NOx emissions from Alternative 9-3). The dozer is used for placing the clean fill. The dozer 

is in operation for 192 hours. 

The total amount of NOx emissions resulting from Alternative 9-3A is 1.53 metric ton. The activities that 

contribute to the most NOx emissions are: 

• 

• Transportation of disposal of non-hazardous waste contributes 1.03 metric ton of NOx (67 percent • 

of the total NOx emissions resulting from Alternative 9-3A). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 2.73x10-1 metric ton of NOx (18 percent of the total NOx 

emissions from Alternative 9-3A). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 448 hours. 

• Use of the 140 hp dozer releases 7.63x10-2 metric ton of NOx (approximately five percent of the 

total NOx emissions from Alternative 9-3A). The dozer is used for placing the clean fill. The 

dozer is in operation for 192 hours. 
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Figure 17 NOx Emissions for Alternatives at Site 9, Naval Training Center Great Lakes 

Figure 18 shows the percentage contribution from each of the main activity sectors. 
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Figure 18: NOx Emissions percentage breakdown for Alternatives at Site 9, Naval Training Center Great 

Lakes 
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. SOx 

Figure 19 contains the distribution of the SOx emissions resulting from the activities related to Alternatives 

9-2, 9-2A, 9-3 and 9-3A. The x-axis of this graph represents the alternatives evaluated; the y-axis 

represents the SOx emissions in metric ton. 

The total amount of SOx emissions resulting from Alternative 9-2 is 8.94x1 o-s metric ton. The activity that 

contributes to the SOx emissions is transportation of personnel. 

The total amount of SOx emissions resulting from Alternative 9-2A is 1.40x10-2 metric ton. The activities 

that contribute to the SOx emissions are: 

• Laboratory analytical services emits 5.44x10-3 metric ton of SOx (39 percent of the total SOx 

emissions resulting from Alternative 9-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Manufacture of HOPE emits 3.49x10-3 metric ton of SOx (25 percent of the total SOx emissions 

resulting from Alternative 9-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities. 

• Manufacture of PVC emits 2.23x10-3 metric ton of SOx (16 percent of the total SOx emissions 

resulting from Alternative 9-2A). PVC is used in the production of the piping that is used for the 

injection events. 

The total amount of SOx emissi.ons resulting from Alternative 9-3 is 6.65x10-1 metric ton. The activities 

that contribute to the most SOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 5.33x10-1 metric ton of SOx (80 

percent of the total SOx emissions resulting from Alternative 9-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.05x10-2 metric ton of SOx (12 percent of the total SOx 

emissions from Alternative 9-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 448 hours. 

• Laboratory analytical services release 2.45x10-2 metric ton of SOx (approximately four percent of 

the total SOx emissions from Alternative 9-3). The total number of samples analyzed through the 

lifetime of the project is 91. 

The total amount of SOx emissions resulting from Alternative 9-3A is 6.76x10-1 metric ton. The activities 

that contribute to the most SOx emissions are: 
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• Transportation of disposal of non-hazardous waste contributes 5.33x10·1 metric ton of SOx (79 

percent of the total SOx emissions resulting from Alternative 9-3A}. Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 8.0Sx10·2 metric ton of SOx (12 percent of the total SOx 

emissions from Alternative 9-3A}. The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 448 hours. 

• Laboratory analytical services release 3.02x10·2 metric ton of SOx (approximately four percent of 

the total SOx emissions from Alternative 9-3A}. The total number of samples analyzed through 

the lifetime of the project is 96. 
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Figure 19: SOx Emissions for Alternatives at Site 9, Naval Training Center Great Lakes 

Figure 20 shows the percentage breakdown of the activities contributing to SOx emissions . 
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Figure 20: SOx Emissions percentage breakdown for Alternatives at Site 9, Naval Training Center Great 

Lakes 

The breakdown of the distribution of the PM10 emissions resulting from the activities involved in 

Alternatives 9-2, 9-2A, 9-3 and 9-3A are shown in Figure 21. The x-axis of this figure represents the four 

alternatives evaluated, while the y-axis represents the PM10 emissions in metric ton. 

The total amount of PM10 emissions resulting from Alternative 9-2 is 5.15x10·5 metric ton. The activity 

that contributes to the PM10 emissions is transportation of personnel. 

The total amount of PM10 emissions resulting from Alternative 9-2A is 2.43x10"3 metric ton. The activities 

that contribute to the PM10 emissions are: 

• Use of the DPT releases 7.51x10-4 metric ton of PM10 (31 percent of the total PM 10 emissions 

resulting from Alternative 9-2A). DPT is in operation for 45 hours. 

• Manufacture of HOPE emits 5.08x10-4 metric ton of PM10 (21 percent of the total PM10 emissions 

resulting from Alternative 9-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities. 

• Manufacture of hydrogen peroxide releases 4.08x10-4 metric ton of PM10 (17 percent of the total 

PM,0 emissions resulting from Alternative 9-2A). Hydrogen peroxide is used as a surrogate for 

Fenton's Reagent used during the ISCO injection events (two events). 
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The total amount of PM10 emissions resulting from Alternative 9-3 is 2.89 metric ton. The activities that 

contribute to the most PM10 emissions are: 

• Transportation of disposal of non-hazardous waste contributes 2.84 metric ton of PM10 (98 

percent of the total PM10 emissions resulting from Alternative 9-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 2.60x10-2 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 9-3). The excavator is used for removing the impacted 

soils and placing the clean fill. The excavator is in operation for 448 hours 

• Use of the 140 hp dozer releases 7.96x10-3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 9-3). The dozer is used for placing the clean fill. The dozer is in 

operation for 192 hours. 

The total amount of PM10 emissions resulting from Alternative 9-3A is 2.89 metric ton. The activities that 

contribute to the most PM10 emissions are: 

• Transportation of disposal of non-hazardous waste contributes 2.84 metric ton of PM10 (98 

percent of the total PM10 emissions resuJting from Alternative 9-3A). Excavated soils are being 

transported to a local facility . 

• Use of the 2.5 cy excavator releases 2.60x10-2 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 9-3A). The excavator is used for removing the 

impacted soils and placing the clean fill. The excavator is in operation for 448 hours 

• Use of the 140 hp dozer releases 7.96x10-3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 9-3A). The dozer is used for placing the clean fill. The dozer is 

in operation for 192 hours . 
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• 

Figure 22 shows the percentage of PM 10 emissions contributed by each of the activity sectors per 

alternative. • 
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Figure 22: PM10 Emissions percentage breakdown for Alternatives Site 9, Naval Training Center Great 
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Energy Consumption 

The energy consumption for each of the alternatives evaluated is shown in Figure 23. The x-axis shows 

the four alternatives evaluated, and the y-axis shows the amount of energy consumed MMBTU. 

The total amount of energy consumed resulting from the activities from Alternative 9-2 is 8.63 MMBTU. 

The activity that contributes to the energy consumption is transportation of personnel. 

The total amount of energy consumed resulting from the activities from Alternative 9-2A is 210.74 

MMBTU. The activities that contribute to the energy consumption are: 

• Manufacture of PVC consumes 71.51 MMBTU (34 percent of the total energy consumed by 

Alternative 9-2A). PVC is used in the production of the piping that is used for the injection events. 

• Laboratory analytical services consume 35.20 MMBTU (17 percent of the total energy consumed 

by Alternative 9-2A). Laboratory analytical services take place before and after each injection 

event (20 samples total). 

• Manufacture of HOPE consumes 31.28 MMBTU (15 percent of the total energy consumed by 

Alternative 9-2A). HOPE is used as a liner during the decontamination activities . 

The total amount of energy consumed resulting from the activities from Alternative 9-3 is 36,994.91 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 29,420.02 MM BTU (80 percent of the total energy consumed 

resulting from Alternative 9-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste consumes 5,361.42 (14 percent of the total 

energy consumption resulting from Alternative 9-3). Excavated soils are being transported to a 

local facility. 

• Transportation of materials consumes 803.81 MMBTU (approximately two percent of the total 

energy consumption resulting from Alternative 9-3). 

The total amount of energy consumed resulting from the activities from Alternative 9-3A is 37,161.55 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 29,420.02 MM BTU (79 percent of the total energy consumed 

resulting from Alternative 9-3A). Soil is used for backfilling the excavated areas . 
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• Transportation of disposal of non-hazardous waste consumes 5,357.31 (14 percent of the total 

energy consumption resulting from Alternative 9-3A). Excavated soils are being transported to a 

local facility. 

• Transportation of materials consumes 803.81 MMBTU (approximately two percent of the total 

energy consumption resulting from Alternative 9-3A). 
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Figure 23: Energy Consumption for Alternatives at Site 9, Naval Training Center Great Lakes 

Figure 24 shows the percentage breakdown contribution of energy consumption from the different activity 

groups. 
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Figure 24: Energy Consumption percentage breakdown for Alternatives at Site 9, Naval Training Center 

Great Lakes 

Water Usage 

The water consumption of the evaluated alternatives is shown in Figure 25. The x-axis shows the four 

evaluated alternatives, and the y-axis show the amount of water consumed in thousands of gallons. 

There is no direct water consumption for Alternative 9-2. 

The total amount of water consumed resulting from the activities from Alternative 9-2A is 11, 700 gallons 

of water. 

• Treatment water consumes 9,000 gallons of water (77 percent of the total water consumption 

from Alternative 9-2A). Treatment water is used in two injection events. 

• Manufacture of PVC consumes 1,250 gallons of water (approximately ten percent of the total 

water consumption from Alternative 9-2A). PVC is used to produce the pipes for the injection 

system. 

• Decontamination water consumes 1,000 gallons of water (approximately nine percent of the total 

water consumption from Alternative 9-2A). Decontamination water is used for cleaning the 

equipment in between and after operations. 

The total amount of water consumed resulting from the activities from Alternative 9-3 is 2,518 gallons of 

water. 
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• Decontamination water consumes 2,000 gallons of water (79 percent of the total water 

consumption from Alternative 9-3). Decontamination water is used for cleaning the equipment in 

between and after operations. 

• Production of fertilizer consumes 262 gallons of water (10 percent of the total water consumption 

from Alternative 9-3). Fertilizer is used for revegetation purposes. 

• Production of HOPE consumes 251 gallons of water (10 percent of the total water consumption 

from Alternative 9-3). HOPE is used as a liner for the decontamination equipment pad. 

The total amount of water consumed resulting from the activities from Alternative 9-3A is 12,911 gallons 

of water. 

• Treatment water consumes 9,000 gallons of water (70 percent of the total water consumption 

from Alternative 9-2A). Treatment water is used in two injection events. 

• Decontamination water consumes 2,000 gallons of water (15 percent of the total water 

consumption from Alternative 9-3A). Decontamination water is used for cleaning the equipment 

in between and after operations. 

• Manufacture of PVC consumes 1,250 gallons of water (approximately nine percent of the total 

water consumption from Alternative 9-2A). PVC is used to produce the pipes for the injection 

system. 
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Figure 26 has a representation of the percentage breakdown of the contribution of the different sectors of 

the water use through the lifetime of the alternatives. 
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Figure 26: Water Consumption percentage breakdown for Alternatives at Site 9, Naval Training Center 

Great Lakes 

Accident Risk 

Accident Risk Fatality 

Figure 27 shows the risk of fatality between the evaluated alternatives. The x-axis represents the four 

alternatives evaluated, and the y-axis represents the risk of fatality. 

For Alternative 9-2, the activity with the highest risk of resulting in fatality is the transportation of 

personnel. 

For Alternative 9-2A, the activity with the highest risk of resulting in fatality is the transportation of 

personnel, followed by the equipment use. 

For Alternative 9-3 and Alternative 9-3A, the activity with the highest risk of resulting in fatality is the 

residual handling operations, followed by the transportation of personnel . 
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Figure 27 Risk of Fatality for Alternatives at Site 9, Naval Training Center Great Lakes 

Accident Risk Injury 

• 

Figure 28 shows the risk of injury between the evaluated alternatives. The x-axis represents the two • 

alternatives evaluated, and the y-axis represents the risk of injury. 

For Alternative 9-2, the activity with the highest risk of resulting in injury is the transportation of personnel. 

For Alternative 9-2A, the activity with the highest risk of resulting in injury is the transportation of 

personnel, followed by equipment use. 

For Alternative 9-3 and Alternative 9-3A, the activity with the highest risk of resulting in injury is the 

residual handling operations, followed by the equipment use. 
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Figure 28 Risk of Injury for Alternatives at Site 9, Naval Training Center Great Lakes 

EVALUATION RESULTS: SITE 21 

• The following are the alternatives that were analyzed with SiteWise™ and GSRx for Site 21 at Naval 

Training Center Great Lakes: 

• 

• Alternative 21-2: LUCs, and Cover 

• Alternative 21-2: LUCs, Cover, and ISCO 

• Alternative 21-3: Excavation (Unrestricted Re-Use), Off-Site Disposal, and Groundwater LUCs, 

• Alternative 21-3A: Excavation (Unrestricted Re-Use), Off-Site Disposal, Groundwater LUCs, and 

ISCO 

The following sections summarize the relative environmental impacts and primary impact drivers for the 

four alternatives and their respective metrics. In addition, the attachment includes the inventory and 

output sheets that were used for the SiteWise™/GSRx hybrid model. An evaluation of SiteWise™ and 

GSRx output summary sheets and related figures included in the footprint evaluation attachments 

(Appendix C-2-3 and C-3-3), provides detailed information on the contribution to each metric from each 

phase of the remedial process (RI, RAC, RAO, and LTM) and for each respective input category 

(materials production, transportation, equipment usage, etc). Further inspection of related inventory 

sheets provide information on the specific contribution to a metric from each item of material, 

transportation, equipment, etc. This level of detail also helps clarify results that could be misinterpreted 

based on SiteWise ™ data entry limitations mentioned previously. The environmental impacts of the 
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alternatives analyzed are summarized quantitatively in Table 5. Environmental impact drivers for each of 

the alternatives analyzed are summarized in Table 6. 

Greenhouse Gas Emissions 

Emissions of C02, CH4 , and N20 were normalized to C02 equivalents (C02e), which is a cumulative 

method of weighing GHG emissions relative to global warming potential. Figure 29 shows the overall 

GHG emissions of each of the alternatives analyzed; the x-axis represents the four alternatives evaluated 

and the y-axis represents the GHG emissions in metric ton of C02e. 

The total amount of GHG emissions resulting from Alternative 21-2 is 0.69 metric ton of C02e. The 

activity that contributes to GHG emissions is transportation of personnel. 

The total amount of GHG emissions resulting from Alternative 21-2A is 10.93 metric ton of C02e. The 

activities that contribute to GHG emissions are: 

• Transportation of personnel emits 3.37 metric ton of C02e (31 percent of the total GHG emissions 

resulting from Alternative 21-2A). 

• Laboratory analytical services contributes 2.36 metric ton of C02e (22 percent of the total GHG 

emissions resulting from Alternative 21-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Manufacture of HOPE emits 1.56 metric ton of C02e (14 percent of the total GHG emissions 

resulting from Alternative 21-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities 

The total amount of GHG emissions resulting from Alternative 21-3 is 238.69 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 

• Production of borrow soil emits 92.22 metric ton of C02e (39 percent of the total GHG emissions 

resulting from Alternative 21-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 85.24 metric ton of C02e (36 

percent of the total GHG emissions resulting from Alternative 21-3). Excavated soils are being 

transported to a local facility. 

• Use of 2.5 cy excavator releases 18.61 metric ton of C02e (approximately eight percent of the 

total GHG emissions resulting from Alternative 21-3). The excavator is used for removing the 

impacted soils and placing the clean fill. The excavator is in operation for 192 hours. 
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The total amount of GHG emissions resulting from Alternative 21-3A is 246.22 metric ton of C02e. The 

activities that contribute the most to GHG emissions are: 

• Production of borrow soil emits 92.22 metric ton of C02e (37 percent of the total GHG emissions 

resulting from Alternative 21-3A). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste contributes 85.24 metric ton of C02e (35 

percent of the total GHG emissions resulting from Alternative 21-3A). Excavated soils are being 

transported to a local facility. 

• Transportation of materials releases 17.42 metric ton of C02e (approximately seven percent of 

the total GHG emissions resulting from Alternative 21-3A). 
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Figure 29: GHG Emissions for Alternatives at Site 21, Naval Training Center Great Lakes 

Figure 30 shows the breakdown of the percent that each of main activities of each alternative (x-axis) 

contributes to the GHG emissions (y-axis) . 
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Figure 30: GHG Emissions percentage breakdown for Alternatives at Site 21, Naval Training Center 

Great Lakes 

Criteria Pollutant Emissions 

NOx 

Figure 31 shows the breakdown of the NOx emissions for the four alternatives evaluated. The x-axis of 

this figure represents Alternative 21-2, Alternative 21-2A, Alternative 21-3 and Alternative 21-3A, the y

axis represents the NOx emissions in metric ton. 

The total amount of NOx emissions resulting from Alternative 21-2 is 2.54x10-4 metric ton. The activity 

that contributes to the NOx emissions is transportation of personnel. 

The total amount of NOx emissions resulting from Alternative 21-2A is 1. 76x10-2 metric ton. The activities 

that contribute to the NOx emissions are: 

• Laboratory analytical services emits 8.16x10-3 metric ton of NOx {47 percent of the total NOx 

emissions resulting from Alternative 21-2A). Laboratory analytical services take place before and 

after each injection event {20 samples total). 

• Use of DPT releases 7 .54x10-3 metric ton of NOx {43 percent of the total NOx emissions resulting 

from Alternative 21-2A). The DPT is in use for 45 hours during the installation of the injection 

system. 
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• Transportation of personnel emits 1.25x10"3 metric ton of NOx (approximately six percent of the 

total NOx emissions resulting from Alternative 21-2A). 

The total amount of NOx emissions resulting from Alternative 21-3 is 5.07x10·1 metric ton. The activities 

that contribute to the most NOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 2.92x10·1 metric ton of NOx (58 

percent of the total NOx emissions resulting from Alternative 21-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 1.17x10·1 metric ton of NOx (23 percent of the total NOx 

emissions from Alternative 21-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator was in operation for 192 hours. 

• Laboratory analytical services release 3.63x10·2 metric ton of NOx (approximately seven percent 

of the total NOx emissions from Alternative 21-3). The total number of samples analyzed for this 

Alternative is 89 through the lifetime of the Alternative. 

The total amount of NOx emissions resulting from Alternative 21-3A is 5.05x10·1 metric ton. The activities 

that contribute to the most NOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 2.92x10"1 metric ton of NOx (58 

percent of the total NOx emissions resulting from Alternative 21-3A). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 9.75x10·2 metric ton of NOx (19 percent of the total NOx 

emissions from Alternative 21-3A). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator was in operation for 192 hours. 

• Laboratory analytical services release 4.45x10·2 metric ton of NOx (approximately nine percent of 

the total NOx emissions from Alternative 21-3A). The total number of samples analyzed for this 

Alternative is 109 through the lifetime of the Alternative . 
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Figure 31 NOx Emissions for Alternatives at Site 21, Naval Training Center Great Lakes 

Figure 32 shows the percentage contribution from each of the main activity sectors. 
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Figure 32: NOx Emissions percentage breakdown for Alternatives at Site 21, Naval Training Center Great 

Lakes 
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SOx 

Figure 33 contains the distribution of the SOx emissions resulting from the activities related to Alternatives 

21-2, 21-2A, 21-3 and 21-3A. The x-axis of this graph represents the alternatives evaluated; the y-axis 

represents the SOx emissions in metric ton. 

The total amount of SOx emissions resulting from Alternative 21-2 is 8.94x10"° metric ton. The activity 

that contributes to the SOx emissions is transportation of personnel. 

The total amount of SOx emissions resulting from Alternative 21-2A is 1.46x10·2 metric ton. The activities 

that contribute to the SOx emissions are: 

• Laboratory analytical services emits 5.44x10-3 metric ton of SOx (37 percent of the total SOx 

emissions resulting from Alternative 21-2A). Laboratory analytical services take place before and 

after each injection event (20 samples total). 

• Manufacture of HOPE emits 3.49x10·3 metric ton of SOx (24percent of the total SOx emissions 

resulting from Alternative 21-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities . 

• Manufacture of hydrogen peroxide emits 2.35x10·3 metric ton of SOx (16 percent of the total SOx 

emissions resulting from Alternative 21-2A). Hydrogen peroxide is used as a surrogate for 

Fenton's Reagent used during the two ISCO injection events 

The total amount of SOx emissions resulting from Alternative 21-3 is 2.23x10·1 metric ton. The activities 

that contribute to the most SOx emissions are: 

• Transportation of disposal of non-hazardous waste contributes 1.51x10·1 metric ton of SOx (68 

percent of the total SOx emissions resulting from Alternative 21-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 3.45x10·2 metric ton of SOx (16 percent of the total SOx 

emissions from Alternative 21-3). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 192 hours. 

• Laboratory analytical services emit 2.42x10·2 metric ton of SOx (11 percent of the total SOx 

emissions from Alternative 21-3). 89 samples were analyzed during this alternative. 

The total amount of SOx emissions resulting from Alternative 21-3A is 2.28x10·1 metric ton. The activities 

that contribute to the most SOx emissions are: 
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• Transportation of disposal of non-hazardous waste contributes 1.51x10-1 metric ton of SOx (66 

percent of the total SOx emissions resulting from Alternative 21-3A). Excavated soils are being 

transported to a local facility. 

• Laboratory analytical services emit 2.97x10-2 metric ton of SOx (13 percent of the total SOx 

emissions from Alternative 21-3A). 109 samples were analyzed during this alternative. 

• Use of the 2.5 cy excavator releases 2.88x10-2 metric ton of SOx (13 percent of the total SOx 

emissions from Alternative 21-3A). The excavator is used for removing the impacted soils and 

placing the clean fill. The excavator is in operation for 160 hours. 
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Figure 33: SOx Emissions for Alternatives at Site 21, Naval Training Center Great Lakes 

Figure 34 shows the percentage breakdown of the activities contributing to SOx emissions. 
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Figure 34: SOx Emissions percentage breakdown for Alternatives at Site 21, Naval Training Center Great 

Lakes 

The breakdown of the distribution of the PM 10 emissions resulting from the activities involved in 

Alternatives 21-2, 21-2A, 21-3 and 21-3A are shown in Figure C35. The x-axis of this figure represents 

the four alternatives evaluated, while the y-axis represents the PM10 emissions in metric ton. 

The total amount of PM10 emissions resulting from Alternative 21-2 is 5.15x10-5 metric ton. The activity 

that contributes to the PM10 emissions is transportation of personnel. 

The total amount of PM10 emissions resulting from Alternative 5-2A is 2.91x10-3 metric ton. The activities 

that contribute to the PM10 emissions are: 

• Manufacture of hydrogen peroxide emits 8.89x10-4 metric ton of PM10 (31 percent of the total 

PM10 emissions resulting from Alternative 21-2A). Hydrogen peroxide is used as a surrogate for 

Fenton's Reagent during the two ISCO injection events. 

• Use of the DPT releases 7.51x10-4 metric ton of PM10 (26 percent of the total PM10 emissions 

resulting from Alternative 21-2A). DPT is in operation for 45 hours. 

• Manufacture of HOPE emits 5.08x10-4 metric ton of PM10 (17 percent of the total PM10 emissions 

resulting from Alternative 21-2A). HOPE is used for the production of HOPE liner used in 

decontamination activities . 
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The total amount of PM10 emissions resulting from Alternative 21-3 is 8.22x10·1 metric ton. The activities 

that contribute to the most PM10 emissions are: 

• Transportation of disposal of non-hazardous waste contributes 8.03x10·1 metric ton of PM10 (98 

percent of the total PM10 emissions resulting from Alternative 21-3). Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 1.11x10·2 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 21-3). The excavator is used for removing the impacted 

soils and placing the clean fill. The excavator is in operation for 192 hours. 

• Use of the 140 hp dozer releases 2.65x10"3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 21-3). The dozer is used for placing the clean fill. The dozer is 

in operation for 64 hours. 

The total amount of PM10 emissions resulting from Alternative 21-3A is 8.22x10·1 metric ton. The 

activities that contribute to the most PM 10 emissions are: 

• Transportation of disposal of non-hazardous waste contributes 8.03x10·1 metric ton of PM 10 (98 

percent of the total PM 10 emissions resulting from Alternative 21-3A}. Excavated soils are being 

transported to a local facility. 

• Use of the 2.5 cy excavator releases 9.27x10·3 metric ton of PM10 (approximately one percent of 

the total PM10 emissions from Alternative 21-3A}. The excavator is used for removing the 

impacted soils and placing the clean fill. The excavator is in operation for 160 hours. 

• Use of the 140 hp dozer releases 2.65x10·3 metric ton of PM10 (less than one percent of the total 

PM10 emissions from Alternative 21-3A}. The dozer is used for placing the clean fill. The dozer is 

in operation for 64 hours. 
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Figure 35: PM10 Emissions for Alternatives at Site 21, Naval Training Center Great Lakes 

Figure 36 shows the percentage of PM10 emissions contributed by each of the activity sectors per 

alternative. 
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Figure 36: PM10 Emissions percentage breakdown for Alternatives Site 21, Naval Training Center Great 

Lakes 
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Energy Consumption 

The energy consumption for each of the alternatives evaluated is shown in Figure 37. The x-axis shows 

the four alternatives evaluated, and the y-axis shows the amount of energy consumed in MMBTU. 

The total amount of energy consumed resulting from the activities from Alternative 21-2 is 8.63 MMBTU. 

The activity that contributes to the energy consumption is transportation of personnel. 

The total amount of energy consumed resulting from the activities from Alternative 21-2A is 223.90 

MMBTU. The activities that contribute to the energy consumption are: 

• Manufacture of PVC consumes 48.76 MMBTU (22 percent of the total energy consumed by 

Alternative 21-2A). PVC is used as to produce the piping that is used for the injection system. 

• Transportation of personnel consumes 42.42 MMBTU (19 percent of the total energy consumed 

by Alternative 21-2A). 

• Manufacture of hydrogen peroxide consumes 37.69 MMBTU (19 percent of the total energy 

consumed by Alternative 21-2A). Hydrogen peroxide is used as a surrogate for Fenton's 

Reagent during the two ISCO injection events. 

The total amount of energy consumed resulting from the activities from Alternative 21-3 is 10,803.00 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 8,315.03 MMBTU (77 percent of the total energy consumed 

resulting from Alternative 21-3). Soil is used for backfilling the excavated areas. 

• Transportation of disposal of non-hazardous waste consumes 1,517.44 (14 percent of the total 

energy consumption resulting from Alternative 21-3). Excavated soils are being transported to a 

local facility. 

• Use of excavator consumes 288.22 MMBTU (approximately three percent of the total energy 

consumption resulting from Alternative 21-3). The excavator is used for removing the impacted 

soils and placing the clean fill. The excavator is in operation for 192hours. 

The total amount of energy consumed resulting from the activities from Alternative 21-3A is 10,964.81 

MMBTU. The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 8,315.03 MM BTU (76 percent of the total energy consumed 

resulting from Alternative 21-3A). Soil is used for backfilling the excavated areas. 
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• Transportation of disposal of non-hazardous waste consumes 1,517.44 (14 percent of the total 

energy consumption resulting from Alternative 21-3A). Excavated soils are being transported to a 

local facility. 

• Use of excavator consumes 240.18 MMBTU (approximately two percent of the total energy 

consumption resulting from Alternative 21-3A). The excavator is used for removing the impacted 

soils and placing the clean fill. The excavator is in operation for 160 hours. 
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Figure 37: Energy Consumption for Alternatives at Site 21, Naval Training Center Great Lakes 

Figure 38 shows the percentage breakdown contribution of energy consumption from the different activity 

groups . 
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Figure 38: Energy Consumption percentage breakdown for Alternatives at Site 21, Naval Training Center 

Great Lakes 

Water Usage 

The water consumption of the evaluated alternatives is shown in Figure 39. The x-axis shows the four 

evaluated alternatives, and the y-axis show the amount of water consumed in gallons. 

There is no direct water consumption for Alternative 21-2. 

The total amount of water consumed resulting from the activities from Alternative 21-2A is 13,500 gallons 

of water. 

• Treatment water consumes 11,200 gallons of water (83 percent of the total water consumption 

from Alternative 21-2A). Treatment water is used in two injection events. 

• Decontamination water consumes 1,000 gallons of water (approximately seven percent of the 

total water consumption from Alternative 21-2A). Decontamination water is used for cleaning the 

equipment in between and after operations. 

• Manufacture of PVC consumes 830 gallons of water (approximately six percent of the total water 

consumption from Alternative 21-2A). PVC is used to produce the pipes for the injection system. 

The total amount of water consumed resulting from the activities from Alternative 21-3 is 2,626 gallons of 

water. 
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• Decontamination water consumes 2,000 gallons of water (76 percent of the total water 

consumption from Alternative 21-3). Decontamination water is used for cleaning the equipment in 

between and after operations. 

• Production of fertilizer consumes 371 gallons of water (14 percent of the total water consumption 

from Alternative 9-3). Fertilizer is used for revegetation purposes. 

• Production of HOPE consumes 251 gallons of water (10 percent of the total water consumption 

from Alternative 21-3). HOPE is used as a liner for the decontamination equipment pad. 

The total amount of water consumed resulting from the activities from Alternative 21-3A is 13,834 gallons 

of water. 

• Treatment water consumes 11,200 gallons of water (81 percent of the total water consumption 

from Alternative 21-3A). Treatment water is used in two injection events. 

• Decontamination water consumes 1,000 gallons of water (approximately six percent of the total 

water consumption from Alternative 21-3A). Decontamination water is used for cleaning the 

equipment in between and after operations. 

• Manufacture of PVC consumes 830 gallons of water (approximately six percent of the total water 

consumption from Alternative 21-3A). PVC is used to produce the pipes for the injection system . 
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Figure 39: Water Consumption for Alternatives at Site 21, Naval Training Center Great Lakes 
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Figure 40 has a representation of the percentage breakdown of the contribution of the different sectors of 

the water use through the lifetime of the alternatives. 
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Figure 40: Water Consumption percentage breakdown for Alternatives at Site 21, Naval Training Center 

Great Lakes 

Accident Risk 

Accident Risk Fatality 

Figure 41 shows the risk of fatality between the evaluated alternatives. The x-axis represents the four 

alternatives evaluated, and the y-axis represents the risk of fatality. 

For Alternative 21-2, the activity with the highest risk of resulting in fatality is the transportation of 

personnel. 

For Alternative 21-2A, the activity with the highest risk of resulting in fatality is the transportation of 

personnel, followed by equipment use. 

For Alternative 21-3 and Alternative 21-3A, the activity with the highest risk of resulting in fatality is the 

transportation of personnel, followed by residual handling operations. 
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Figure 41 Risk of Fatality for Alternatives at Site 21, Naval Training Center Great Lakes 

Accident Risk Injury 

• Figure 42 shows the risk of injury between the evaluated alternatives. The x-axis represents the four 

alternatives evaluated, and the y-axis represents the risk of injury. 

• 

For Alternative 21-2, the activity with the highest risk of resulting in injury is the transportation of 

personnel. 

For Alternatives 21-2A 21-3 and 21-3A, the activity with the highest risk of resulting in injury is the 

transportation of personnel, followed by equipment use . 
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Figure 42 Risk of Injury for Alternatives at Site 21, Naval Training Center Great Lakes 

CONCLUSIONS AND RECOMMENDATIONS 

During selection and design of the remedy, a sensitivity analysis considering elements of the remedy that 

have the greatest impact on remedy effectiveness, life-cycle cost, and environmental footprint metrics 

may provide additional insight into appropriate optimization. To aid in the sensitivity analysis, an impact 

analysis summary was created to qualitatively highlight the relative impact of respective metrics for the 

two alternatives and to identify the primary drivers of emissions, energy consumption, and water usage 

for each alternative (see Table 2, Table 4 and Table 6 for details). 

Figures 2, 4, 6, 8, 10 and 12 show the percentage breakdown of each of the sectors that take place 

during the remedial alternatives for Site 5. Figures 16, 18, 20, 22, 24 and 26 show the percentage 

breakdown of each of the sectors that take place during the remedial alternatives for Site 9. Figures 30, 

32, 34, 36, 38 and 40 show the percentage breakdown of each of the sectors that take place during the 

remedial alternatives for Site 21. In these graphs, it is easy to identify the sector whose contribution is 

largest from all other sectors to that impact category. An advantage to identifying where the large 

contributions are, the optimization process for lowering the environmental impacts is faster and could be 

more efficient. 

Measures identified in the evaluation that may reduce the environmental footprint of the alternatives are 

listed below for consideration. 
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• Alternatives 5-3, 9-3 and 21-3: Consider the mode of transportation of hazardous waste to rail if 

possible to lower the environmental impacts of the transporting the wastes. 

• Alternatives 5-3, 9-3 and 21-3: Consider the source of borrow soil to be close to site. If possible 

consider the mode of transportation to be rail if possible. 

• Alternatives 5-3, 9-3 and 21-3: Some reduction of the environmental footprint, particularly GHG 

emissions and energy consumption, could be realized for all alternatives through the possible use 

of emission control measures such as alternate fuel sources (e.g. biodiesel}, equipment exhaust 

controls (e.g. diesel}, and equipment idle reduction. 

• Alternatives 5-3, 9-3 and 21-3: Consider optimizing of the use of equipment, particularly the use 

of the DPT drill rig, and even the type of equipment used during operations. 

• Alternatives 5-3, 9-3 and 21-3: Optimize the number of samples analyzed during the RAC stage 

given that the laboratory analytical services could be one of the major drivers in some of the 

impact categories. 

• All Alternatives: Consider ways to reduce vehicle mileage to reduce worker risk as well as energy 

use and emissions. Encourage site workers to carpool daily to the site to reduce total vehicle 

mileage. 

REFERENCES 

(a} NAVFAC, DON Guidance for Optimizing Remedy Evaluation, Selection, and Design, March 2010 
(b) NAVFAC, DON Policy on SiteWise™ Optimization/GSR Tool Usage, email received from Brian 

Harrison/NAVFAC HQ dated 10 AUG 2010 
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Alternative Activities 

Materials Production 
Transportation-Personnel 

Alternative 5-2 
Transportation-Eauioment 
Equpiment Use and Misc 
Residual Handlinq 
Total 
Materials Production 
Transportation-Personnel 

Alternative 5-2A 
Transoortation-Eauioment 
Equpiment Use and Misc 
Residual Handlino 
Total 
Materials Production 
Transoortation-Personnel 

Alternative 5-3 
Transportation-Equipment 
Eaupiment Use and Misc 
Residual Handlino 
Total 
Materials Production 
Transportation-Personnel 

Alternative 5-3A 
Transportation-Eauipment 
Eauoiment Use and Misc 
Residual Handlina 
Total 

• 

Table 1 
Environmental Footprint Evaluation Results 

Site, PlaceSite 5-Transformer Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

GHG Total Energy Water NOx SOx 
Emissions Used Impacts Emissions Emissions 

Metric Ton 
MM BTU Gallons Metric Ton Metric Ton C02e 

0.00 0.00 0.00 O.OOE+OO O.OOE+OO 
0.69 8.63 NA 2.54E-04 8.94E-06 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
0.00 0.00 0.00 O.OOE+OO O.OOE+OO 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
0.69 8.63 0.00 2.54E-04 8.94E-06 
2.32 62.24 585.45 O.OOE+OO 4.81E-03 
2.02 25.41 NA 7.47E-04 2.63E-05 
0.32 4.13 NA 9.95E-05 1.76E-06 
3.35 57.80 4,582.55 1.61E-02 7.19E-03 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
8.00 149.58 5,168.00 1.70E-02 1.20E-02 

124.53 11,050.95 652.84 4.14E-07 6.27E-03 
5.43 68.31 NA 2.01E-03 7.08E-05 

23.66 308.78 NA 7.43E-03 1.32E-04 
27.16 430.67 1,000.00 1.63E-01 4.66E-02 
109.21 1,945.14 NA 3.74E-01 1.93E-01 
289.99 13,803.86 1,652.84 5.47E-01 2.46E-01 
125.27 11,081.90 982.96 4.14E-07 7.59E-03 
6.73 84.61 NA 2.49E-03 8.77E-05 

23.81 310.72 NA 7.48E-03 1.32E-04 
30.51 488.48 4,582.55 1.79E-01 5.38E-02 
109.21 1 945.14 NA 3.74E-01 1.93E-01 
295.53 13,910.84 5 565.51 5.63E-01 2.55E-01 

• 

PM10 
Emissions Accident Accident 

Metric Ton 
Risk Fatality Risk Injury 

O.OOE+OO NA NA 
5.15E-05 1.40E-05 1.13E-03 
O.OOE+OO . O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
5.15E-05 1.40E-05 1.13E-03 
8.66E-04 NA NA 
1.52E-04 1.11E-04 8.95E-03 
8.85E-06 5.86E-05 4.71 E-03 
9.80E-04 2.82E-05 7.08E-03 
O.OOE+OO 1.12E-04 8.98E-03 
2.01E-03 0.000 0.030 
6.89E-04 NA NA 
4.08E-04 1.38E-04 1.11E-02 
6.61E-04 5.91E-05 4.76E-03 
1.40E-02 3.22E-05 8.10E-03 
1.03E+OO 1.12E-04 8.98E-03 
1.05E+OO 3.41E-04 3.29E-02 
1.05E-03 NA NA 
5.05E-04 1.38E-04 1.11 E-02 
6.65E-04 5.91E-05 4.76E-03 
1.50E-02 3.22E-05 8.10E-03 
1.03E+OO 1.12E-04 8.98E-03 
1.05E+OO 3.405E-04 3.291E-02 
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Alternatives 

Alternative 5-2 

Alternative 5-2A 

Alternative 5-3 
Production of 
borrow soil 

• 
Table 2 

Environmental Impact Drivers 
Site 5-Transformer Storage Boneyard, Naval training Center Great Lakes 

Great Lakes, Illinois 

Production of 
borrow soil 

Decontamination 
Water 

Page 1of1 

Transportation 
and disposal of 
non-hazardous 

wastes 
. - -·- -

Transportation 
and disposal of 
non-hazardous 

wastes 

Transportation 
and disposal of 
non-hazardous 

wastes 

Residual 
handling 

Operations 

- ~ -- - ~ - ' . - ' -

• 

Transportation of 
personnel 

. . '-. '-· .. ..,,. . ...... .... ._ ' 

Alternative 5-3A Production of 
borrow soil 

Production of 
borrow soil 

Transportation 

Treatment Water and disposal of 
non-hazardous 

wastes 

Transportation 
and disposal of 
non-hazardous 

wastes 

Transportation 
and disposal of 
non-hazardous 

wastes 

Residual 
handling 

Operations 

Transportation of 
personnel 



Alternative Activities 

Materials Production 
Transportation-Personnel 

Alternative 9-2 
Transportation-EQuipment 
Eauoiment Use and Misc 
Residual HandlinQ 
Total 
Materials Production 
Transportation-Personnel 

Alternative 9- Transoortation-Eauioment 
2A Eauoiment Use and Misc 

Residual HandlinQ 
Total 
Materials Production 
Transportation-Personnel 

Alternative 9-3 
Transoortation-Eauioment 
Eauoiment Use and Misc 
Residual Handling 
Total 
Materials Production 
Transoortation-Personnel 

Alternative 9- Transportation-Eauioment 
3A Equpiment Use and Misc 

Residual Handlini:i 
Total 

• 

Table 3 
Environmental Footprint Evaluation Results 

Site 9-Camp Moffett Ravine Fill, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

GHG Total Energy Water NOx 
Emissions Used Impacts Emissions 

Metric Ton 
C02e 

MM BTU Gallons Metric Ton 

0.00 0.00 0.00 0.00E+OO 
0.69 8.63 NA 2.54E-04 
0.00 0.00 NA 0.00E+OO 
0.00 0.00 0.00 O.OOE+OO 
0.00 0.00 NA O.OOE+OO 
0.69 8.63 0.00 2.54E-04 
3.37 120.11 1,465.79 O.OOE+OO 
2.19 27.56 NA 8.11 E-04 
0.38 4.90 NA 1.18E-04 
3.36 58.16 10,182.55 1.62E-02 
0.00 0.00 NA O.OOE+OO 
9.30 210.74 11,648.33 1.71E-02 

329.04 29,513.75 517.32 2.73E-07 
9.98 125.59 NA 3.69E-03 

62.37 814.09 NA 1.96E-02 
74.16 1, 180.05 2,000.00 4.57E-01 

301.00 5,361.42 NA 1.03E+OO 
776.56 36,994.91 2,517.32 1.51E+OO 
330.84 29,602.56 1,727.78 2.73E-07 
11.53 145.01 NA 4.27E-03 
62.57 816.70 NA 1.97E-02 
77.64 1,239.98 11, 182.55 4.73E-01 

300.69 5,357.31 NA 1.03E+OO 
783.27 37,161.55 12,910.33 1.53E+OO 

• 

SOx PM10 

Emissions Emissions Accident Risk Accident Risk 

Metric Ton Metric Ton 
Fatality Injury 

O.OOE+OO O.OOE+OO NA NA 
8.94E-06 5.15E-05 1.40E-05 1.13E-03 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
8.94E-06 5.15E-05 1.40E-05 1.13E-03 
6.80E-03 1.24E-03 NA NA 
2.86E-05 1.64E-04 4.49E-05 3.61E-03 
2.09E-06 1.05E-05 1.56E-06 1.26E-04 
7.20E-03 1.02E-03 4.12E-06 1.04E-03 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.40E-02 2.43E-03 5.05E-05 4.77E-03 
5.32E-03 6.27E-04 NA NA 
1.30E-04 7.49E-04 2.04E-04 1.64E-02 
3.47E-04 1.74E-03 1.54E-04 1.24E-02 
1.26E-01 4.08E-02 7.97E-05 2.00E-02 
5.33E-01 2.84E+OO 3.07E-04 2.47E-02 
6.65E-01 2.89E+OO 7.45E-04 7.36E-02 
8.63E-03 1.36E-03 NA NA 
1.50E-04 8.65E-04 2.36E-04 1.90E-02 
3.48E-04 1.75E-03 1.55E-04 1.25E-02 
1.34E-01 4.18E-02 8.38E-05 2.11E-02 
5.33E-01 2.84E+OO 3.06E-04 2.46E-02 
6.76E-01 2.89E+OO 7.80E-04 7.71E-02 

• 



• 
Alternatives 

Alternative 9-2 

Alternative 9-2A 

Alternative 9-3 

Alternative 9-3A Production of 
borrow soil 

Production of 
borrow soil 

• 
Table 4 

Environmental Impact Drivers 
Site 9-Camp Moffett Ravine Fill, Naval training Center Great Lakes 

Great Lakes, Illinois 
Page 1of1 

Transportation of Transportation of Transportation of 
Treatment Water disposal of non- disposal of non- disposal of non

hazardous waste hazardous waste hazardous waste 

Residual 
Handling 

Operations 

• 

Residual 
Handling 

Operations 



Alternative Activities 

Materials Production 
Transportation-Personnel 

Alternative 21-2 Transoortation-Eauioment 
Equpiment Use and Misc 
Residual Handlina 
Total 
Materials Production 
Transportation-Personnel 

Alternative 21-2A Transoortation-Eauioment 
Equpiment Use and Misc 
Residual Handlina 
Total 
Materials Production 
Transportation-Personnel 

Alternative 21-3 Transoortation-Eauioment 
Equpiment Use and Misc 
Residual Handlina 
Total 
Materials Production 
Transportation-Personnel 

Alternative 21-3A Transoortation-Eauioment 
Equpiment Use and Misc 
Residual Handlina 
Total 

• 

Table 5 
Environmental Footprint Evaluation Results 

Site 21-Building 1517/1506 Area, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

GHG Total Energy Water NOx SOx 
Emissions Used Impacts Emissions Emissions 
metric ton 

MM BTU gallons metric ton metric ton 
C02e 

0.00 0.00 0.00 O.OOE+OO O.OOE+OO 
0.69 8.63 NA 2.54E-04 8.94E-06 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
0.00 0.00 0.00 O.OOE+OO O.OOE+OO 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
0.69 8.63 0.00 2.54E-04 8.94E-06 
3.78 117.74 1,080.64 O.OOE+OO 7.36E-03 
3.37 42.42 NA 1.25E-03 4.40E-05 
0.41 5.43 NA 1.30E-04 3.44E-06 
3.37 58.31 12,382.55 1.62E-02 7.21E-03 
0.00 0.00 NA O.OOE+OO O.OOE+OO 
10.93 223.90 13,463.19 1.76E-02 1.46E-02 
95.46 8,434.59 625.74 3.86E-07 6.08E-03 
6.57 82.69 NA 2.43E-03 8.57E-05 
14.98 195.53 NA 4.71 E-03 8.33E-05 
36.44 572.75 1,000.00 2.08E-01 6.58E-02 
85.24 1,517.44 NA 2.92E-01 1.51 E-01 
238.69 10,803.00 1,625.74 5.07E-01 2.23E-01 
97.67 8 521.03 1,451.05 3.86E-07 9.95E-03 
8.16 102.58 . NA 3.02E-03 1.06E-04 
18.44 240.73 NA 5.80E-03 1.03E-04 
36.71 583.02 12 382.55 2.05E-01 6.73E-02 
85.24 1,517.44 NA 2.92E-01 1.51E-01 

246.22 10 964.81 13 833.60 5.05E-01 2.28E-01 

• 

PM10 
Emissions Accident Accident 

metric ton 
Risk Fatality Risk Injury 

O.OOE+OO NA NA 
5.15E-05 1.40E-05 1.13E-03 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
5.15E-05 1.40E-05 1.13E-03 
1.62E-03 NA NA 
2.53E-04 6.90E-05 5.56E-03 
1.11E-05 1.62E-06 1.31E-04 
1.03E-03 4.12E-06 1.04E-03 
O.OOE+OO O.OOE+OO O.OOE+OO 
2.91E-03 7.48E-05 6.72E-03 
6.76E-04 NA NA 
4.93E-04 1.35E-04 1.08E-02 
4.19E-04 3.71E-05 2.99E-03 
1.72E-02 3.28E-05 8.26E-03 
8.03E-01 8.74E-05 7.03E-03 
8.22E-01 O.OOE+OO O.OOE+OO 
1.78E-03 NA NA 
6.12E-04 1.67E-04 1.34E-02 
5.15E-04 4.57E-05 3.68E-03 
1.64E-02 3.40E-05 8.56E-03 
8.03E-01 8.74E-05 7.03E-03 
8.22E-01 3.34E-04 3.27E-02 

• 



• 
Alternatives 

Alternative 21-2 

Alternative 21-3 

Alternative 21-3A Production of 
borrow soil 

• 
Table 6 

Environmental Impact Drivers 

• 
Site 21-Building 1517/1506 Area, Naval training Center Great Lakes 

Great Lakes, Illinois 

Production of 
borrow soil 

Page 1of1 

Transportation 

Treatment Water and disposal of 
non-hazardous 

waste 

Transportation 
and disposal of 
non-hazardous 

waste 

Low to moderate Low to moderate 

Transportation of Transportation of 
Personnel Personnel 

Transportation 
and disposal of Transportation of Transportation of 
non-hazardous Personnel Personnel 

waste 



• 

APPENDIX C-2 INPUT INVENTORIES AND ASSUMPTIONS 

• 

• 



• 

APPENDIX C-2·1 SITE 5 

• 

• 



• 

• 

• 

Input Inventory Alternative 5-2 
Site 5-Transformer Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 1 of8 

Alternative 5-2: Land Use Controls and Cover 

LTM 

mran~pqftat1on3Rei~o:~1 .. "A~tH'i1~:1:•:~:;;,,\1T-t,;~ .. :;:.:r«ti'.4tt:-til'&:1;i1!~~~-~~~~{;::p,~'--:.:'.d·su11"'·"0.~-''·--~,,ifff!.,,,_,, . .;{,_<]1 • ,.. .• ,~_,£!~\ll1~ 
Item qu_~.n_t~ _.Units Comments 

- ·-' '"1 visit peryearfor'3cfyear8, 1 ciay"per'visi( scf 
__ 1 ~SqQ_!:f:lile~ --- miles per day, 1 person 

··1 visifeveiY s·years ciuiln9 36 ·years. fday --
-------------~QQ_ rn.!!~~-.. -.......... P,E!r ~!~~~--5.9 .. r:r:!i~fi!~.P~! Y~~~· ..... . 



Input Inventory Alternative 5-2A 
Site 5-Transforrner Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 

Alternative 5-2A: LUCs, Cover and ISCO 

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 
Temporary Equipment Decon Pad 
Frame 
Decon water 

Well lnstalation 

Fenton Reagent 

Treatment Water 

700.47 lb 

514.68 lb 
1,000.00 gal 

138.24 lb 

238.00 lb 

3,400.00 gal 

Page 2of8 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m~ 

32 wells, 6 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 7% by weight of 
1,700 gal. Assume two events 
1, 700 gallons of water for ISCO treatment, 
Assume 2 events 

Transportation-Personnel : - · · · · . · · · ~ ... ,:- _· : -. · · · 
Item 
Survey Support Crew 
transportation 
Site Superintendent 
Transportation 

Site Health and Safety and QAQC 
Well lnstalation 

Treatment 

Quantity Units 

100.00 miles 

750.00 miles 

1,500.00 miles 
1,050.00 miles 

1 OD.DO miles 

Comments 

1 day,_ 50 miles per day, 2 people 

15 days, 50 miles per day, 1 person 

15 days, 50 miles per day, 2 people 
7 days, 50 miles per day 3 people 

1 day, 50 miles per day, .1 person~ 2 events 

Itansportation-:equipment · · -;· · . " . .. ·. . · · , , . ,,, ~ ; - : - ... · .. " . ,,: ·• · · .· . · · · · · · 
Item 

Decon Water Storage Tank 

DPT Drill Rig, well installation 

Injection System 

Quantity Units 

0.90 ton 

3.05 ton 

4.00 ton 

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 0.35 ton 
Temporary Equipment Decon Pad 
Frame 0.26 ton 

Well lnstalation 0.07 ton 

Fenton Reagent 0.12 ton 

Treatment Water 14.14 ton 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drill rig, 6100 lb, 100 miles round trip 

Assume 2 ton, 100 miles round trip, Asusme 
2 Injection Events 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 
32 wells, 6 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 7% by weight of 
1, 700 gal. Assume two events 
1, 700 gallons of water for ISCO treatment, 
Assume 2 events 

• 

• 

• 



• 

• 

• 

Input Inventory Alternative 5-2A 
Site 5-Transforrner Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 

Item 

Item 

LTM 
;nrar;l~poft~tioryt]i?ersonn·~1r:;1;""'~~ 
Item 

-~iy~ y~_ar ~eview 

Page 3 of 8 

quantity Units 

44.8 hours .,,.,,, ...... .,,.,, 

.. _QlJ~ntity Units 

Comments 
Assume 5 wells per day, 32 wells,. B hoiirs·· per 
day, 80% utilization 
Assume 8 hours for.injection event, Ass.ume 
10 hp pump, Assume 3 pumps, Assume 2 

·--~~j_~~~~n e~y~-~ts .... ".. ............ .. . ........... "' " .. . 

Comments 
5 events, Assume ~fsii°mpies per even( ...... 

. . ~.oqo _ dollCI~ ....... ~s~~~e $200 per sa.mplfi! 

_ 9LJi:ir::it!ty Units Comments 
................... 1. vish'per year' for 36 years, 1 day per visit;' so . 

... .. ~-~,,._?,~9 -~-i!i:.~ ......... miles per day, 1 person 
1 vfsifever}t s years"cfuriri9"'30.yea·rs.TciaY: .• ,. 

. . . .. ~99 ... !'1.i.ll!ls.. ... pe~ ~~s~! 5_0 mile~ p~r )'~~.~.. . . . . . ..... . 



Input Inventory Alternative 5-3 
Site 5-Transformer Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 4 of 8 

Alternative 5-3: Excavation (Unrestricted Re-Use}, Off-Site Disposal and Groundwater 
LU Cs 
RAC 
Materrars-·-?--~--~,_,,__,~-~~~~~-~~~""' 1· ,_ ~~ 

Item Quantity Units 
Temporary Equipment Decc>n Pad 
Liner 
Temporary Equipment Decon Pad 
Frame 
Decon water 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulch 

Seeding, fertilizer 

700.47 lb 

514.68 lb 
1,000.00 gal 

9,546,000.00 lb 

2,070,000.00 lb 

2,200.00 lb 

880.00 lb 

Comments 
assume HOPE, Assume 30fbc40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 

3, 182 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
690 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

44 msf, assume mulch assume, 50 lb per msf 
44 msf, assume fertilizer, assume 20 lb per 
smf 

J'r.ansportation-PersonneL , · __ ··, · . -_ :,,. <,, - ; . .... ~-,;f{~; 0:-'·· 

Item 
Survey Support Crew 
transportation 
Site Superintendent 
Transportation 

Site Health and Safety and QAQC 
Sampling labor transportation 
Excavation and disposal labor 

Backfill and site restoration labor 
Hydroseeding crew 

Item 

Decon Water Storage Tank 

DPT drill Rig 

Excavator 

Excavator 

Dozer 140 hp 
Compactor, 120 hp 

tractor 
hydromulcher 

Quantity Units 

100.00 miles 

2, 100.00 miles 

4,200.00 miles 
800.00 miles 

2,400.00 miles 

2,700.00 miles 
150.00 miles 

Quan.tity Units 

0.90 ton 

3.05 ton 

20.00 ton 

20.00 ton 

22.00 ton 
20.00 ton 

13.29 ton 
0.75 ton 

Comments 

1 day, 50 miles per day, 2 people 

42 days, 50 miles per day, 1 person 

42 days, 50 miles per day, 2 people 
8 days, 50 miles per day, 2 people 
16 days, 50 miles per day, 3 people 

18 days, 50 miles per day, 3 people 
1 day, 50 miles per day, 3 people 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drill rig, 6100 lb, 100 miles round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 
1 dozer, 22 ton per dozer, 100 miles round 
trip 
1 compactor, 20 tons per compactor 
1 tractor, 26585 lb per tractor, 100 miles 
round trip 
1 hydromulcher, 1500 lb, 100 round trip 

• 

• 

• 



• 

• 

• 

Input Inventory Alternative 5-3 
Site 5-Transforrner Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 5 of 8 

Transportation-materials · . · , , · · 
Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 0.35 ton 
Temporary Equipment Decon Pad 
Frame 0.26 ton 

Backfill, common fill 4,773.00 ton 

Backfill, vegetative soil 1,035.00 ton 

Seeding, mulch 1.10 ton 

Seeding, fertilizer 0.44 ton 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 
3, 182 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
690 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

44 msf, assume mulch assume, 50 lb per msf 
44 msf, assume fertilizer, assume 20 lb per 
smf 

Equipment Use · . ' -· . , 
Item 
DPT drill Rig 
Excavator, 2.5 CY 
Excavator, 2.5 CY 
Dozer, 140 hp 
Compactor 125 hp 
tractor 
hydromulcher 

Quantity Units 
19.20 hours 
83.20 hours 
64.00 hours 
64.00 hours 
64.00 hours 
6.40 hours 
6.40 hours 

Comments 
3 days, 8 hours per day, 80% utilization 
13 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
1 O days, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 

Residual.Handling " ~ : . - . --_·_" · - -- . -
Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

Quantity Units Comments 
4.16 ton 1000 gal, 8.32 ppg, 2000 lb per ton 

5,673.00 ton 

Transpor;tation-residual handling · · : .. _ , . _;, . -. ,_, · . 
Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

Quantity Units 
100.00 miles 

100.00 miles 

Comments 
1 trip 

142 trips 

Laboratory Analytical Services -· , . · . · 
Item Quantity Units Comments 
Analytical sampling 8,600.00 dollars 43 samples, $200 per sample, 

Waste disposal characterization 1,000.00 dollars 5 samples, $200 per sample 

LTM 
Transportation-Personnel · -. · ~~~ 
Item 

Annual Site Inspection 

Five year review 

Quantity Units 

1,500 miles 

300 miles 

Comments 
1 visit per year for 30 years, 1 day per visit, 50 
miles per day, 1 person 
1 visit every 5 years during 30 years, 1 day 
per visit, 50 miles per year, 



Input Inventory Alternative 5-3A 
Site 5-Transformer Storage Boneyarcl, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 6of8 

Alternative 5-3A: Excavation (Unrestricted Re-lse), Off-Site Disposal, Groundwater LUCs, 
and ISCO 
RAC 
M~~-:-- , ___,,..,.-,.,~~~-. ~~~-

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 
Temporary Equipment Decon Pad 
Frame 
Decon water 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulch 

Seeding, fertilizer 

Well lnstalation 

Fenton Reagent 

Treatment Water 

Item 
Survey Support Crew 
transportation 
Site Superintendent 
Transportation 

Site Health and Safety and QAQC 
Sampling labor transportation 
Excavation and disposal labor 

Backfill and site restoration labor 
Hydroseeding crew 
Well lnstalation 

Treatment 

Item 

Decon Water Storage Tank 

DPT drill Rig 

Excavator 

700.47 lb 

514.68 lb 
1,000.00 gal 

9,546,000.00 lb 

2,070,000.00 lb 

2,200.00 lb 

880.00 lb 

138.24 lb 

238.00 lb 

3,400.00 gal 

Quantity Units 

100.00 miles 

2,850.00 miles 

5,700.00 miles 
800.00 miles 

2,400.00 miles 

2,700.00 miles 
150.00 miles 

1,050.00 miles 

100.00 miles 

Quantity Units 

0.90 ton 

3.05 ton 

20.00 ton 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
tirriber., ~ensity for pine 530 kg/m3 

3, 182 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
690 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

44 msf, assume mulch assume, 50 lb per msf 
44 msf, assume fertilizer, assume 20 lb per 
smf 
32 wells, 6 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 7% by weight of 
1,700 gal. Assume two events 
1,700 gallons of water for ISCO treatment, 
Assume 2 events 

Comments 

1 day, 50 miles per day, 2 people 

57 days, 50 miles per day, 1 person. 

57 days, 50 miles per day, 2 people 
8 days, 50 miles per day, 2 people 
16 days, 50 miles per day, 3 people 

18 days, 50 miles per day,. 3 people 
1 day, 50 miles per day, 3 people 
7 days, 50 miles per day 3 people 

1 day, 50 miles per day, 1 person, 2 events 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drill rig, 6100 lb, 100 miles round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 

• 

• 

• 
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Input Inventory Alternative 5-3A 
Site 5-Transformer Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 7 of 8 

iiWlilfiloleili@!!alN#•Lili•i1gl§e\iiij1]a\--
. · · · · ·· · 1 excavator, 20 ton per excavator,· 100 miles 

Excavator 20.00 ton round trip 
. ' .. -- ........ .. .. .. - . . . .. ' . '1 dozer:· 22 fon per dozer, 1 oo miies round 

Dozer 140 hp 
Compa.ctor,' 120 hp 

tractor 
hydromulcher ..... 

·P.i='!. ·o.~iif'Rl9!:~~-ff.inst811.ation - .... • .... 

22.00 ton trip . 
20.00 ton . f compaCtor,'20 tons per compaCtor .. 

· 1 tractor: 26505 lb per tractor, 1 oo ·miles 
13.29 ton round trip 

0. 75 ton 1 tiycfrorriulcher; 1500 lb, 1·00 round trip . .. . . 
ios fon · ... ·· .. ,. .. 1.cfri·11· i-iii.··1hoa· 1b'; 1 o·criTiiles rou·r1·cf' frip ·- .,. ...... · 

· ....... · · -Assume 2foii ... foOmlie's.rouilci trip, Asusrri·0· 
4.00 ton . . .. .... .. .... . .?. lr:ijec.tion ~vel'!_t~. _ 

Item Quantity Units Comments 
i'emparar}i E·qu.ipmenf oe60r1 Pad· ··· ... · .... 
Liner 0.35 ton 
·Temporary. Equipment becon ·Paa ··-- · 
Frame 0.26 ton 

.. assume-HOPE: Assume.30ttX46tt, :rm·m· . 
thick, 0.95 g/cm3 
Assume wood, 4x4 in; (30ftx40ft paCl)'14tffiof 
timber, density for pine 530 kg/m3 
3, 182 cy, assume 1.5 ton/cy, 2000 lbfton:" " .. . 

. ~?!~·.9~ ~'?.~ "'' ........... assume soil ............ , .. . 
. 690. cy~'assume 1 :s fon/cy, 2()6cflbfton, 

13ack~ll. vege,ta_t.i\le ~oil .~ ,035.00 ton assume soil 

_see1d.ing, n,:iLJl~h .... 44 msf, assume mulch assume, 50 lb per msf 
44 msf' assume' fertilizer,' assume 20 "11)' per ..... . 

1.10 ton 

smf 
32 wells, 6 feet deep, Assume· PVC, 2 in 

SE!~ci.ir:ig!. fertilizer 0.44 ton 

Well lnstalation 0.07 ton Diameter, Schedule 40, 0.72 lb/ft 
· ........ " .... " ........ ., ...... · ........... ,......... ······ .............. _. .. Assurrie.hydro9en"peroxide, 7% fiy.wei9'tit'or .. . 

Fenton Reagen_t . ·-· .... 0.12 ton 1,700 gal. Assume two events 
1, 700 gallons of water for ISCO freatmen( . 
Assume 2 events Treatment Water 

Item 
.DPT cirfffRig······ ..... 
Excavator, 2.5 CY 
Excavator, 2.S CY 
Dozer, 140,hp :·. · 

Compact~~-1.?.~ .h.P . 
tractor 
hy~r<>.mulch~f. ~ :· .. · . 

DP} £?.rill Rig, \\'.f:lll installa~ion 

lnjectie>.n 

14.14 ton 

........ 9~~~~!ty, . . .... Y~i~~ 
19.20 hours 
83.20 hours 
64·.oo hours ... · 

··- ' . . •'- . '"" .. ·- . 

64.00 hours 
64.00 hours 
6.4o hour8 .. 
6.40 hours 

44.8 hours 

48 hours 

·- . ~ .. ,. - - . . .. 

Comments 
. :J. daYs··. B hou·rs-per day! 80~ u.t!ilzaticin~- ........... . 

13 days, 8 hours per day, 80% utilization 
1 o day5, 0 hours per day, .. 80% Utilization 
· 16 days, 8 ~(>urs per day,· BO°lo uti'liz_ation 
10 days, 8 hours per day, 80% utilization · 

.. 1 day, ·0 ti ours p-er day; 00% 'Litiilzation ..... 
1 day, 8 hours per day, 00%.Uimzation 
Assume 5 wells per day, 32 wells, 8 hours· per 
day, 80% utilization 
Assume .. Efhou..S .for injection even(Assume. 
10 hp pump, Assume 3 pumps, Assume 2 

. injection env~n~ 
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Great Lakes, Illinois 

Item 
beconwater 
Transportation 'and Disposal of ' 
non hazardous soil 

Item 
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Quar:i_tity Units 
4.16 ton 

Comments 
1006 gal, _s:32 pp9~· ?.9.~~ lb per. ton. 

Quantity ·. . Units Comments oecan water · · · -·. ·· ,,, ·- ··· · · .. , · -.. :·:::.fq_(j~o9.~ ltlfr~~ ·-~ .1-!fie __ ·:··_·_ .. _·: ..... -·· ·- · ·· .... ·-----···-·····-"· ···· · 
Transportation and Disposafof. 
non hazardous soil 100.00 miles 

-· ~-·. -·~ -· ~ ... , .. , - ,~. . ..... 14? ~ips 

Item 
ArialYticai sa_mpUiig_ .. 

Quantity . Units 
·_.· ·. ,.·.· ·~.sqq.O,o doi!ars 

Comments 
·~3 ~~rjjpj~~<*~oOper _sa_mple,····· ., .. ·· 

5 samples, $200 per sample 
·5 'events;·Assu.me .cf samples per even{. 

Sampling. 4,ooq dollars ~SSIJrn~.~?q_O per, S(!r:!lPle. 

LTM 
~ran~·p_q@at_ief.n:.f:?~~.opi;igl _ . .. . ~ . _, _ _ . _ . 
Item .. quantity .. Units 

~-~nue11 ~!te Inspection 1,5QO_miles 

f='h'.e yea~ .review 300 miles 

Comments 
· 1 visit per year for 3o"years; 1 day per vislCscf 
miles per day, 1 person 
· 1-visit every 5 years durfrig30 years, 1 day' ----
p~r visit,. 50 mi_les p_er_ ye~t.. . . . . . _ ·-· ..... 

• 

• 

• 



• 
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Input Inventory Alternative 9-2 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 1of8 

Alternative 9-2: Land Use Controls and Cover 

LTM 

~ . • , • , . , ' • " , ~ ><:!W'R, , ~~, .. ~,lr:%i~~©frm,'fl/,~7;<J~t'ffi,'fl',>f!l~",,,+~ 
.. Qu~nt,ify . .ur:i.~ . . . Comments , 

· 1 Visif~>er Y-earfor 30.year-S~ T'ciay .. per-visif. so 
Item 

miles per day, 1 person 
· f visit every· s year-S- during 30 'years, fday 

, !:iY~J~.~~ !~,Vi~~. ·~"'"· . '"'""······ .. .,, ·-· ,,, ... . ,, .... ,}~Q miles , ... ,,, . e,~r .~i~~· ... ~9 ... ~!.1.~.~ PE!r. ~~~~~ .. ,,,, . , , , ... ,,,,, ....... 



Input Inventory Alternative 9-2A 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 2 of 8 

Alternative 2A: LUCs, Cover, and ISCO 

.1.t~.l'T) ........... , ........... " .... '""""'' ., ........ ~ ....................... """" ·~ .9LJ .. ~~t.i"t_y .... , .... l:!.ll.i!~ ............... .,~C>!!1_'!1.~l).~ ......... ~ ...... " ....................... , ...... ' .......... ,..,,., .. -· .... . 
Temporary Equipment Decon Pad assume HOPE, Assume 30ftx40ft, 3 mm 
Liner 700.47 lb thick, 0.95 g/cm3 
temporary Equipment becori"F'ad ·· .. · .. Assume.wood, 4x .. ffri·. {3ottx4ott padf 146 tt ot 
Frame 514.~8 _l_b. . . .. t!!!I~~!· ~~ll~~ty f()r pine 53Q_ kg/rn.~ 
P~~§~:.~~!~~·.:.:: .......... ,....... ..~.~9QQ ... 9_Q ~~L .. . ··-· ····3:fwe·11·s~22"teeideeil ... Assi.ime· F'Vc:·fi frt 
Well lnstalation 506.88 lb Diameter, Schedule 40, 0.72 lb/ft 

....... ··· - ....... · Assume tiycfrogeri peroxide: 4%' 6ywelgt1for 
360.00 lb 4,500 gal. Assume two events 

·.1(5otfgaiions of water for 1sc6 treatm.enf·-··· 
Treatment Water 9!,90_9'.QQ .. g~I ....... _ Assume 2 .. ~Y~ll~ .. .. 

Item 
·survey.supporfcrew -· 
transportation 
site.superintendent 

Tr~11~eort~tion 900.00 miles 18 ~~ys.. 50, rn!~~s P.~~day,_ 1 pe_!'S'?n ............. . 

Site Health and Safety i:Jnd QAQC . 1,800.00. miles 18 days, 50 miles pe~ day, 2 people 
\\lelrinstal~il~n,. ··· ... · · · · .. , ··.:~:.· :~)))$a:ocfr!Jil~s:::. ,, ..... ·1 d~xs:~9 mfi~s .. f>~:~a:y ~-pe~ .. e~~·~ .... · ··: ..... , _ .. 
Treatment 100.00 miles 

Item 

Decon Water Storage Tank 0.90 ton 

[)PT o~iJi Ri~. ~~1JJ~.~i~1_i~tl~11 .. 3.05 ton 

· 4.00 ton 

Item Quantity Units 
Temporary-Equiprrlent oecon Pad-·· ..... ··;· ·· 

Liner 0.35 to~. 
Temporary Equi~)rlient.Decon.Pad 
Frame 0.26 ton 

Well lnstalation 0.25 ton 
,. . - . 

Fenton Rea_gerit .. 0.18 ton 

Treatment Water 37.44 ton 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
'1 drill rig, 6160'1b, 166m(les'"rouricftrip ......... . 
As.sume 2 ton, 100 ml1esrounl:t irip."ASiJsme .. 

. ___ .• . ~ ,1 r:ij~.ct,il:)D §yer;!t~ ...... """'-.. ........... . ............. ~ .... ___ ....... " 

Comments 
· assume Hbf>E."Ji,ssume 3ofiX4ofi. 3"'mili · · ·· 
thick, 0.95 g/cm3 

. .. - Assu.me wood, 4x4 ·fr, .. (3ofu<4ofi paci)14o ti: of 
timber, density for pine 530 kg/m3 

· 32 wei-15, :22· 100raeep, "Assume.Pvc:·2··1n ·· 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide~ 4·3 by weight" of 
4,500 gal. Assume two events 
4,566'gailons of water for isco treaim'en(" -
Assume 2 events 

• 

• 

• 



• 

• 

• 
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Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
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Item .. quantity Units Comments 
... . Assume 5 wells per day, 32 wells, ·a hours .per . 

}?~! r;>ri!~.~!f! .. ~.f:!~!.ir.i.~t~!~(ltiC?n 44.8 hours day, 80% utilization 
·"--~·" ... - " .. , ....• Assume.8hours tor.injectfori.event,.A.ssum·0· · 

10 hp pump, Assume 3 pumps, Assume 2 

)nj~-~!C?.11 .. , ....... ,""''-'"= _'"'" •••• -·~-- ___ . ---·-~~ ... _ry~~~ ...... Jnj~~iOJ1.~.11:V.e!'l!~ . .. .... ,_ ... ,, , , ..... ,. ~· ,....... .. 

Item Comments 
. 5 event8, Assume-·fsamples per event, 

Qua11titY, ___ l)nits 

. ~~r.ripling ... . ~.ooo dona,~ ,A.~~ume $200 per ~Cll'11r:>le ... 

LTM 
;filratjsportaJi~n;:11,ers0r.ib-~I~""., ~ilf~, If 
Item _ Q_LJl3.11tity . ·Units 

,A.r:i_nual Site. 111i;pection .. 1,500 miles 

five. yee1r revi~ltV. 300 miles 

Comments 
1 visit per year for 3·0- years': ·f day per visi( !j() 
miles per day, 1 person 
1 visit every 5 years during 36 years, f day' 

. pe,r visit, 50 miles pe,r _Y~CI~· -_ .. _ _ . __ ... 



Input Inventory Alternative 9-3 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
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Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 

Item Quantity 
te.nii)oi-ary·Equi~i'menibecon ·Pacf · .... ·· · · · 

Units Comments 
. assume HOPE~ Assume 30fiX40tf3.inni-· .... 

Liner 700.47 lb thick, 0.95 g/cm3 
·remi>"o.raiYi:CiliiJ:lmer.ro0e<>n.F>a<r ········ ... ,. .. · fi:s'su'me' wooi:(4x4 i'r1:" (3ofti4otfilacif 140 fi of 
Frame 
oecon water-- ···· 

514.68 lb 
2,09p.90"'9ai 

tim~er. de!rl~ity for pine 53Q ~9'1113. 

9;97i"cy, assume 1.5 tonicy;·2006 itiifon, 

~~~~11!.<?~r.!1i:r.1~D.~}L .. '" .,,..,,, .. ~.. ·-, .?~,~~.1.~9.QQ-9..Q.J~.-- assume soil 
· 450 "C:y, ·assume.1.5 fonlc)i: ·2ao1nt>7fon.·· ...... ., ...... .. 

Item 
·slirvey .. suppart·c·;:ew--· · 
transportation 
·sita··si.ii>erinie.iicient' ·· · · ·· · 

Tr.~"..!;l?.~-~tio,n _____ ..... _ ...... . 

1,350,000.00 lb 

1.!4?Q.OO __ I~ .. ,, .. 

580.00 lb 

assume soil 

29 msf, assume mulch assume, 50 lb per msf 
. 29 msf: assurrle fertilizer, assum'e'201b"j)e'r'''• 
smf 

Comments 

82 qaY!;. ?Q 111 ne.~ p~r. da~. 1 persor:1 . . .... '. ........ . 

. ~i!t::.t!~i:J.1~~ ~."-~ ~-~fe.!Y.~!1.9_.~gg., . . . ..... ~ .. ?gQ:.90 miles 82 days, 50 miles per day, 2 people .. __ .... . .... 
Sampling labor transportation . . .. . . 800.00 miles . . ., 8- days;·scfmiies· per day, ipeople 

.. ~:~Y~.!,i.~_rj:·~~-~- -~i~P,~~~E~~~r.~ .. ~-: ........ ::. ~~-~~ifQ:QQ.-~JI~~-... · ,,-· ... 4~--~.C!~;·_~Q:·~n.~~)~~t .. ~-~~~ .. 3.:f~~~pi~·.· .~::-_:· ... :.:·~:, .. . 
Backfill and site restoration labor 
Hy~f ~~ee.~i,;9· cr~vi ... :.: :··: ::·~~··::~· · ·· 

Item 

Decon Water Storage Tank 

DPT 

Excavator 

Excavator 

Dozer 140 hp 

.. ¢.ijfr!e~~<>r.:}~9 ~~P.. -~~~-~·:.~· .. :-. .... 

tractor · 
fo~~j~_rjiiii<?~er . · 

........... ~!.~5.9.-.99. mil~.s 
150.00 miles 

,,,_,._v_'" ... -~_.,.-.,., .. ," 

.. 9~~~-t~ .... , .. Units 

0.90 ton 

3.05 

20.00 ton 

31 days, 50 miles per day, 3 people 
··. -.~J.C:tay,_ ~6-~!1.~~ P~·ra~x;. ~ r)e~p1~.. :.: :·.·. 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip,. 150 lb per 500 gal capacity tank 

.. ·1 &111 rig, sfoo ib, 1 oo'mHes· round trip. . 
···1 · exeavator:·20'ton.per"excavafor:·foo n1iles 

round trip 
., ......... M .......... ,,.,. ................. ~ .... • ......... 1.excavafol-:"2·cnonpei"exaivafor.-1·00'"miies ..... . 

20.00 ton round trip 
· 1 doie·r: 22 fonper·aazer: 1 oo miles· round 

22.00 ton trip 
.· ....... · . 20~00. ton -- - . . · 1 compacior:·20 to.ns ·µ-er: compactor 
. .. ·· · ·· .. · ..... .. ............ ~- ...... · ..... 1 fraclcir~· 2ssa~r1il pei-.tracfoi-. 1 oa mi1-e·5· ......... · ... ·· 

13.29 ton round trip 
· ·~~---~ ·.·.· :. o.75 ton .1 hydr~-m~.i~h,er, f~oq:J~~-)99 .. rc!und trip_. 

• 

• 

• 



• 
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Transportation-materials · · · < :~«s-·1?«,, · ". · __ . · ... _._; ·' --- :-- . . · - , ~· - _ 

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 0.35 ton 
Temporary Equipment Decon Pad 
Frame 0.26 ton 

Backfill, common fill 

Backfill, ve1getative soil 

Seeding, mulch 

Seeding, fertilizer 

Item 
DPT 
Excavator, 2.5 CY 
Excavator, 2.5 CY 
Dozer, 140 hp 
Compactor 125 hp 
tractor 
hydromulcher 

Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

14,965.50 ton 

675.00 ton 

0.73 ton 

0.29 ton 

Quantity Units 
25.60 hours -- -

256.00 hours 
192.00 hours 
192.00 hours 
192.00 hours 

6.40 hours 
6.40 hours 

Quantity Units 
8.32 ton 

15,640.00 ton 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 
9,977 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
450 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

29 msf, assume mulch assume, 50 lb per msf 
29 msf, assume fertilizer, assume 20 lb per' -
smf 

Comments 
4 days, 8 hours per day, 80% utilization 
40 days, 8 hours per day, 80% utilization 
30 days, 8 hours per day, 80% utilization · 
30 days, 8 hours per day, 80% utilization 
30 days, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 

Comments 
2000 gal, 8.32 ppg, 2000 lb per ton 

Transportation-residual.handling---_. . <. - .. '- --_:.".-.~:~,- ,:· ,~-"- - -_ - :.,,'·-=-<--
Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

Item 
Analytical sampling 

Waste disposal characterization 

LTM 

Quantity Units 
100.00 miles 

100.00 miles 

Quantity Units 
15,200.00 dollars 

2,800.00 dollars 

Comments 
1 trip 

391 trips 

Comments 
76 samples, $200 per sample, 

15 samples, $200 per sample 

"f:ransportation-Personnel . • . - ,,- ·- - - '"' - - · · ,: ~-- - _. · · -
Item Quantity Units 

Annual Site Inspection 1,500 miles 

Five year review 300 miles 

Comments 
1 visit per year for 30 years, 1 day per visit, 50 
miles per day, 1 person 
1 visit every 5 years during 30 year5, 1 day 
per visit, 50 miles per year, 
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Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, 
and ISCO 

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 
Temporary Equipment Decon Pad 
Frame 
Decon water 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulch 

Seeding, fertilizer 

Well lnstalation 

Fenton Reagent 

Treatment Water 

700.47 lb 

514.68 lb 
.2.000.00 gal 

29,931,000.00 lb 

1,350,000.00 lb 

1,450.00 lb 

580.00 lb 

506.88 lb 

360.00 lb 

9,000.00 gal 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 

9,977cy, assume 1.5 ton/cy, 2000 lb/ton,· 
assume soil 
450 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

29 msf, assume mulch assume, 50 lb per msf 
29 msf, assume fertilizer, assume 20 lb per 
smf 
32 wells, 22 feet deep, Assume PVC, i in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 4% by weight of 
4,500 gal. Assume two events 
4,500 gallons of water for ISCO treatment, 
Assume 2 events 

Transportation-Personnel.. . < · ·. ,· · ·,·~' -·'.;;.: · · . -_-__ . · ... ·· - . : ,:_. 
Item 
Survey Support Crew 
transportation 
Site Superintendent 
Transportation 

Site Health and Safety and QAQC 
Sampling labor transportation 
Excavation and disposal labor 

Backfill and site restoration labor 
Hydroseeding crew 
Well lnstalation 

Treatment 

Item 

Decon Water Storage Tank 

DPT 

Excavator 

Quantity Units 

200.00 miles 

5,000.00 miles 

10,000.00 miles 
1,000.00 miles 

. 6,300.00 miles 

4,650.00 miles 
150.00 miles 

1,050.00 miles 

100.00 miles 

Quantity Units 

0.90 ton 

3.05 

20.00 ton 

Comments 

2 day, 50 miles per day, ? people 

100 days, 50 miles per day, 1 person 

100 days, 50 miles per day, 2 people 
10 days, 50 miles per day, 2 people 
42 days, 50 miles per day, 3 people 

31 days, 50 miles per day, 3 people 
1 day, 50 miles per day, 3 people 
7 days, 50 miles per day 3 people 

1 day, 50 miles per day, 1 person, 2 events 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drill rig, 6100 lb, 100 miles round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 

• 

• 

• 
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Input Inventory Alternative 9-3A 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 

Excavator 
-. --

Dozer 140 hp 

compact~!;'_12q_ ~e .......... . 
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20.00 ton 

22.00 ton 
, ,.., .. , ... ,~ .. ·-' 

20.00 ton 

1 excavator, 20 ton per excavator, 100 miles 
round trip 

. ···· 1· 'doze'r, 22 ton per.dozer,"106mfies round 

trip 
. ... 1 cem'i)actor, ·20 iOns ... per com~l"acfor . 

·········· · ......... ··· ······ 1·traci.or; 265851bpedracior,· 1'6'6m'iies 

tractor 13.29 ton round trip 

~;f0~ri~:~t:~~1:i~;~.~:1i~t;~i-~:.::~:~-~-=.-.;. ~.: ~ :~ ·· .. ~:·~~~{~~"··· . '' . ' r ~~fi-~[~~g-5;·b:-~%i i~ill~9r6~~~~rme-~-·,.: ... · : .... _ 
Assume'ifon, 1 ob miles rm.ind.frip;Asusm·e . 

2. lnjecti'?r:1 .. ~Y~r:1~ .. 1f1je_~!'?n System 
4.00 ton 

Item Quantity Units Comments 
a·ssurrie HDPE~Asiiume.3bfiX4oo.· 3 mm-- ..... Temporary Equipmenf Deccin Pad · · · · · · · 

Liner 0.35 ton thick, 0.95 g/cm3 . 
Temporary Equip.nient Decon Pad 
Frame 0.26 ton 

Assume.wooc( 4x4.in:·{3ofu<4oft pad) 14tff'fot 
timber, density for pine 530 kg/m3 

675.00 ton 

Seedi.ng!Jll.~IC::h .. 0.73 ton 

S.eeding_,f~r:t!li:z~~ .. 0.29 ton 

Well lnstalation 0.25 ton 

· 9,97tey, ·assume fl>' tan/Cy, 2000 illiton·. · · -- ··-
assume soil 
450 c'/, ·a·ssi:ima· fs ton/C:}i;·2000 'n)/tan·:· ·· 
assume soil 

29 msf, assume mulch assume, 50 lb per msf 
29 msf, ass'ume fertilizer, assume 2o lb per 
smf 

~···-····· - ,... . . - .. ·- ..... - ........ •- ·-·-·· 
32 wells, 22 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 

·· · ..... " ..... - ..... ., ............................... ., ... ~····., . ., .. ,Assume hydrogen peroxide, 4%"ti~i"wefgh(of ···· 

0.18 ton 

Treatment Water 37.44 ton 
•••• -··- '"'~"-""M • • 

4,500 gal. Assume two events 
.. 4,500 gaiions of water for ISCO treatm.ent, 

Assume 2 events 

......... ,.., .. ,,,.,.,.,,, , .. ,""' 9!:1~!)-~!tY .... ,, ...... L!n!~ ... , ... _{;()'!I~.~-~-~~- .................. , ... .,, ..... ·····""''' 
... 25:~0 ho1:1rs 4 ~ays! .~ .. h~u-~ p~r. ~i:IY· '_~q0,(utill~t!_on . .: .. · · 

Item 
'bpi 

.......... 

Excavator, 2.5 CY 
Excavator, 2.5 ·e,v· ··· .. · 
Dozer, 140 hp· ··· 

co~~~ct~r )_2.f hp_ 
tractor 
hy~r()_mulc~~r:~_-_-_ . -_ 

D~T Drill_ Rig!. vv.ell installation ... 

lnje~ion 

256:90ho_urs ... ~O_days_, ~-~p1Jr!;pe~_~ay!_80% utilizati_on ...... . 
192.00 hours 30 days, 8 hours per day, 80% utilization 
192.00 hours 30 day8,' 8 hour5 per'(fay, aoo/o utiiization. 
192.00 hours . 3o"ciays,· 8 hours per day,· 80% utilization 

·· ·· .. ·- · .. 6.4o·t1ours 1day,8 ho~rs·p~r_'day,_8ci%~:~!mzatlon 
6.40 hours 1 day, 8 hours per day, 80% utilization 

44.8 hours 

48 hours 

Assume 5 welis per day, 32 wells, 8 hours per·· 
day, 80% utilization 
Assume 8 hours for injection .. evenl, Assume ..... 
10 hp pump, Assume 3 pumps, Assume 2 
injection envents 
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Great Lakes, Illinois 

Item 
Decon water 
Transportation ·and Disposal of . 
non hazardous soil 
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Quantity Units Comments 
8.32 ton . 2000 ~al, 8:32_ppg, ~000 I_~ pe_r ton 

~-5,640_.00 tC?n .... 

Item Quantity . ... . Units Comments 
oecon·wa'te'r·~ ... , .,~r "~· ···-~· ,.," ...... , .•. ,.,·.v .. -•. ;-., •. ,. .. M-, .. ··100-:o~(f,.rTiliBS~·, .... e~.,.,,,, ...•.. , . .c.,··· .. 

i"ranspcirtation·a·ndbisposal of ...................................... . 

non hazardous soil 100.00 miles 
• •' .... ,..,.....,,,_, r~. •V•.,.,..,,_,,, ... • ''''''"'· v• 

Item 
Ana_l~i_cal sanip(i~i- ............. . 

Item 

Annu~I Sitf:!. l_nspection 

Five ye_a.r ,tt:)"i-~w 

Quantity Units 

· ··~ 5,?0D.:.99.·~.ollars. 

3 ~ Q()():gQ __ dollars. 

.. 4 .• Q()() _do,ll~rs 

.. Q1:1a.r:i~ity. Units 

. _1,~00. miles 

300 miles 

Comments 

?.~. ~a.rii1>.1.~~~s29·0 per s.~~_ple~~- ··:· .. ·· .. ::··~:.:.~~'.:. 

15 samples, $200 per sample 
... · i{ evenis;·A8sume· 4 sarl1p10s· per event.~ ..... ., .. 

As~~rn.~ .. ~~()_0..P.~~ ~~.rn.P!~. . . 

Comments 
1 ·visit per year for· 3cf years, 1 day .. per visit, so 
miles per day, 1 person 
fVisit every"5 yeiirs during3tiyears, 1 day. 

. p~~ "isit, 50 ~ile~_fJe! y~ar! . .. ........ ... . 

• 

• 

• 



• 
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• Alternative 21-2: Land Use Controls and Cover 

LTM 

W.ra'.i:i.~po~a~1q. _ .. _ "" _,J~~,,,,.,, ... "'\ii!ll .. J~.f.J#~~?if'*fil"'~·--"·-iif;·~-~~1iiiffi\'!~!i!Mf.,.!;'l.,.-·-~ .. !*JL.~ ,,, • ,g 
·Item OL1~i:tt.ity. _ !.!.".'~!; ......... Comments 

. f Visit per year. for. 3(fyears: 'f day_p.er visit,-· stf 
Anm~~I Site l_n~pection _ . __ _ J ,500. '!lile.~ miles per day, 1 person 

1 visit eve-,Y 5 years durfrig "30 yeaii 1day 
.. 3.0.Q .. m.il~~ ..... ·O ..... Pl:!~ ~i~.lt,~.?q. r,:!li,l,t;'.S..P~r )'~Clfi "··· . . . .... , ,,, ......... " 

• 

• 
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Alternative 21-2A: LUCs, Cover, and ISCO 

Item Quantity Units 
temporary.Equipmenfoecl:ln Pad · ........ - ·---~ - ·- · 
Liner 700.47 lb 
i"'em-porai-Y Equipment Decan Pad · · .... - ·· · -·-- · · · · 

Frame 514.68 lb Beca·n water ····· ·· ....... · ·· ··· -_·.·.: ·_·.· -~:J.poq:<~(Qaf ··· 

Comments 
assume-HbP·E: Assume 3oibc4ofi. · :f mm···
thick, 0.95 g/cm3 
Assume wooci;4x4"i'n:"(3ofiX40ft padf14'6 ft of 

.. ~[r:ry~~r~ -~-~_r.i~i!Y.f 'J,~_EiD~ .. ?.~Q-~~l':r!.~~··· ......... '"''" _ ... 

32'1.Yens·: 15· teefdeep~ .A:ssum'e Pvc: :riri 
Well lnstalation 345.60 lb Diameter, Schedule 40, 0.72 lb/ft 

· · ··· · · · Assi:i'me tiyciro9-en ·peroxide: ·7'%. ll}' ·weight of · 
784.00 lb 5,600 gal. Assume two events 

· · ····· •··• · ··· · · · ., ... -··· .... --··s;socf9aiioi15'C>f ·water"fatisccffreatment: · ··· · 
Treatment·Water . __ 11_!2~0.00 gal ___ ... _ AssLJ'!l.~.~~~~~ti:; . . __ _ 

Item . .... __ QL,1antity -· Yr:iiti:; ... siiniey support crew ........ . Comments 

transportation 200.00 miles ·slie'supeiinte·11a011r ~·····---··· · ···· · · ... ·~·~····n .. -..... 

Tr'.3n~portation ... ~.!~_q9:.Qq .. 111il~s 

Site Health and Safety and QAQC 3,800.00 miles 38 days, 50 miles per day, 2 people 

Y:!e,!f.ih.~~l~t!~n .•.... ·.· .. · ........... · ... : ........ ~~ .... · ... : ..... ~1f!~Q~qQ _ _nj)1_~~ ...... - ... !...~~Y.s-1. .. ~.o .. !!l.i1.~~j~~~:~~Y ... ~P".:~~1~ ... : ................... -.... . 
Treatment 

Item 

Decon Water Storage Tank 

DP1 .t?~m Ri~. ~ell ins.tallati~~. 

100.00 miles 

0.90 ton 

3.05 ton 

4.00 ton 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drif1 ri·g ... 6100·1b, ·foo .. miies rourici trip · 
Assurne:iton,.1ocfrniies roundtrlp,'/~.susme. 

2 _l_~tE:i~i<?~ ~-"'~~~s .... ... . . .. ···-" ............ . 

I~~"!} ... , ... ,"'' ''" '' .. ,. '. ,.,, , ............ ,,,,.,,. 9.~~ry~ity_. Units Comments .. ·· assum·0·i::1oi:li:: .. Assume.3ofu<4ofi ... 3 inr:n · ....... ,, Temporary Equipment Decon Pad 
·Liner 0.35 ton thick, 0.95 g/cm3 
temporary Equipnient'becon-Pad · ·- · .... As.slimewooc( 4x•i°in, (3ottx4ott padf 140Kof 
Frame 0.26 ton timber, density for pine 530 kg/m3 

..... · .. · ·- · ··32-we1is, 15 feet deep, Assurne Pvc~ 2 in 

Well lnstalation 0.17 ton Diameter, Schedule 40, 0. 72 lb/ft 
···.. .. .... · .. ··· .A.ssume-iiydro9eri.peroxid'e. 7% by.weigtit-af" 

0.39 ton 5,600 gal. Assume two events · ...... · · ... ., ... -· · ... ···· .. --·- -s)>""oo 9al'1C>r1S' of water 1<;r:·1sc6" freatment.' 
Treatment Water 46.59 ton Assume 2 events 

• 

• 

• 



• 

• 

• 

Item 

Item 

LTM 

Input Inventory Alternative 21-2A 
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Great Lakes, Illinois 
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.. 91:1antit)t. Units Comments 
. -Assume 5 wells per day, 32 wells, a hoursper 

day, 80% utilization 
"" ·-Ass·u·rria-a !lours ·tar ·iil]eciion eve111:·Assu·n;0 ···· 

10 hp pump, Assume 3 pumps, Assume 2 

··~. 4_~ b~.u,~,, ,,.,,, ,.,il'lJ~~i'?.1'1, f'.'.1'1.".'.'~l'l!S . , " ,,,, . ,,,,,.,, .. ··. ,,,,,. ... ""''''' 

.... __ gu~~ti!Y. ---~-r:i.i~~- Comments 
-··se\fe-ntS, Assume 4 samples .per event, 

, .4.Q.9Q.~~11c.t~ -~.5.~lJ~e. ~?99.Pe.r. samp!~ 

11ifc~r;)~poi;ta~io~f8e:rso11m~Jif ~ 
Item 

~i_ve yea.r review 300 miles 

Comments 
1Visifperyearfor30years, 1 day-per visit; s·o· 
miles per day, 1 person 

·· · 1 ·VlsifeveiY·s }tear5 ·aurfnii"3o ·years:· 1 Clay·· 
p~~"1-i!:)it!.5-0..~i!~s p~~-Y~~r! ...... . 



Input Inventory Alternative 21-3 
Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 
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Alternative 21-3: Excavation (Unrestricted Re-Use), Off-Site Disposal, and Groundwater 
LU Cs 

Item .. . . . . . .. . . . . Quantity Units Comments 
·rempora,Y Equlpmenfoecordsa·d·· ·····- · · ··· ·· ... , · ass.ume H°DPE, Assume'3onx4oif3.mm· · 

Liner · 700.47 lb thick, 0.95 g/cm3 
f emporiiry. E:ciuf pmenfoeccl"rd:>aa ·· ···· · · ....... ·· · ·· ·Assu·m·e-wooa·:·4,c4· rr;·:·c3ofti4ofi paci) ;f4cHfof 

Frame 514.68 lb ~i-~b,~~!.densit~_~or_pi~~-~~0.-~.9/~3 ... 
l)_e~O,~ ~#~er ~-~~~---:~·:. . ~)mo.q_o g~r----- ·· 

2.:H1 ·r,y, assuiile 1 ~!fton1cy~·2000 1t>ltori.· 

6~.9c?1, ~Q0.0.~99 ,J~ __ ,, .. assume soil ........... s3o· cy-,·assume .. r s ·ic>nicy:·2000 Yt>/ion:·" ·" ··· .. · 
~ac~_ll! -~e~etati_"~--~o_i! ....... . 1!~9o,oqo'.q.o I~_. ·-···· ... a~sume soil 

2!D?q:.0.9. I~---- .. 41 msf, assume mulch assume, 50 lb per msf 
-........ 41 ms(a'ssume fertilizer, assume 2b lb per .. 

~~~~_if1_g, fe_~iliz~r ..... 820.00 lb smf 

Item 
s·u-niey support crew· 
transportation ·site sui>eriritencient ·- · -- ..... · · 

_!r~r:i~portation_ .... __ ...... . 

Site Health and Safety and QAQC 5,200.00 miles .. . 52 days, 50 miles per day, 2 people 
~~-~~P,1inijJat>~~~fr~nsp<>,it@~n· ·· · .............. ". 1',ooc»:oo"ffiiias·--·· ..... HrdaY5:··so ·miie·s··i>ei.Cfay,··:z people· ·· ···----- .. -· 
Excavati()ry. ~n-~ .~.i~_PC>~a,1 ... 1.a,.~pr_-,_ •.. · .. ::~.:-. -~·:.· 3,. ~pq_~~Q ijl~j~~ ... -~.~·.::·??.~~Xs:::·.~9.~~i~.~j:l.~<~-~y;·~- p~~op1~····:. -~~.:-.:~~·.:: .::.-. 

Backfill and site restoration labor 3,000.00 miles 20 days, 50 miles per day, 3 people 
.8~fr~.s~e~1119··~reyV ., ··· · ; .. ·.--:··::~·-· .. ··. :I$0.:99·!f.i:i[~s ... :·:f:~~Y!.~o.rniiE!.s p~r ~~y. 3jl~_op1~·: ·-·~-~ .. .,. . ... 

Item 

Decon Water Storage Tank 

Excavator 

Excavator 

Dozer 140 hp 
gofryp~_<:,t<?~· 120 hP 
tractor 
hydrorJ,~icher 

Units Comments 

0.90 ton 6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 

_.,,... .. . ---··=fas·--····· .... ,, __ f ttriii'rig, 61oci ib, 100 milesrou.nd'frfp''' . _,,,,,. .. 
.. .. . .... ' . .. ...... .. -··- f'excavator, 20 ton per excavator: 1·06m'iies" .. 

20.00 ton round trip 
1·excavator,20 iDri l>erexcavafor;·1'oo .. iTI1i'es .. 

20.00 ton round trip 
.. '···-··· f dozer, 22 tori per dozer, 100 miles rouncf' .. 

22.00 ton trip 
'""2o~o0' ton ... ,,,, fcc)mpaCtor, 20 tons per compactor' ... 

.. ····'""'·. ·· 1·fracic>r: 26585' ib'per tractOr, ·100 miles"'''• 
13.29 ton round trip 
O}~ ~~-1'1. . . . ...... _ 1-~~~.r.~_mulcher, _1 soo lb~.1 oo r()~nd triP. :~ 

• 

• 

• 



• 

• 
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Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 0.35 ton 
Temporary Equipment Decon Pad 
Frame 0.26 ton 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulc.h 

Seeding, fertilizer 

Item 
DPT 
Excavator, 2.5 CY 
Excavator, 2.5 CY 
Dozer; 140 hp 
Compactor 125 hp 
tractor 
hy~romulcher 

Item 
Decori water 
Transportation and Disposal of 
non hazardous soil 

Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

Item 
Analytical sampling 

Waste disposal characterization 

LTM 

2,883.00 ton 

720.00 ton 

0.78 ton 

0.31 ton 

.... Quantity Units 
25.60 hours 

128.00 hours 
64.00 hours 
64.00 hours 
64.00 hours 

6.40 hours 
6.40 hours 

Quantity Units 
4.16 ton 

4,420.00 ton 

Quantity Units 
100.00 miles 

100.00 miles 

Quantity Units 
16,800.00 dollars 

1,000.00 dollars 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 
1922 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
480 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

31 msf, assume mulch assume, 50 lb per msf 
31 msf, assurne fertilizer, assume 20 lb per 
smf 

Comments 
4 days, 8 hours per day, 80% utilization 
20 days, 8 hours per day, 80% utilization 
1 O days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 
1 day, 8 hours per day, sq% utilization: . 

Comments 
1 ooo gal, 8.32 ppg, 2000 lb per ton 

Comments 

Comments 
84 samples, $200 per sample, 

5 samples, $200 per sample 

Iransporaation-Persornne! ~ · .. . • . · .1· •• ,.,,.:r . , . ~.. '° '*>""'~/ .".f,.s; .;;,· ,. • • " ·,, . • ~ . 

Item 

Annual Site Inspection 

Quantity Units 

1,500 miles 

Comments 
1 visit per year for 30 years, 1 day per visit, 50 
miles per day, 1 person 

• Five year review 300 miles 
1 visit every 5 years during 30 years, 1 day 
per visit, 50 miles per year, 
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Alternative 21-3A: Excavation (Unrestricted Re-Use), Off-Site Disposal, Groundwater LUCs, 
and ISCO 
RAC 

•' --~""W"~.,~-~~ -~ ~~ 

Materials · .- · · _- · - · · · . ··-, , . -'· - -'"":··0· ~,,1 "i?:> " ·, -.. ",-._, ::. '·"' · .? ,,. - -:1-•. · 

Item Quantity Units 
Temporary Equipment Decon Pad 
Liner 
Temporary Equipment Decor! Pad 
Frame 
Deconwater 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulch 

Seeding, fertilizer 

Well lnstalation 

Fenton Reagent 

Treatment Water 

Item 
Survey Support Crew 
transportation 
Site Superintendent 
Transportation 

Site Health and Safety and QAQC 
Sampling labor transportation 
Excavation and disposal labor 

Backfill and site restoration labor 
Hydroseeding crew 
Well lnstalation 

Treatment 

Item 

Decon Water Storage Tank 

DPT 

Excavator 

Excavator 

700.47 lb 

514.68 lb 
1,000.00 gal 

6,951,000.00 lb 

1,890,000.00 lb 

2,050.00 lb 

820.00 lb 

345.60 lb 

784.00 lb 

11,200.00 g~I 

Quantity Units 

200.00 miles 

3,600.00 miles 

7,200.00 miles 
1,000.00 miles 

. 3,300.00 miles 

3,000.00 miles 
150.00 miles 

1,050.00 miles 

100.00 miles 

Quantity Units 

0.90 ton 

3.05 

20.00 ton 

20.00 ton 

Comments 
. assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 

··· Assume wood, 4x4 in, (30ftX40ft pad) 140 ft of 
.. . timber, density for pine 530 kg/m3 

2,317-cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
630 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

41 msf, assume mulch assume, 50 lb per msf 
41 msf, assume fertilizer, assume 20 lb per 
smf 
32 wells, 15 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 7% by weight of 
5,600 gal. Assume two events. 
5,600 gallons of water for ISCO treatment, 
Assume 2 events 

Comments 

2 day, 50 miles per day, 2 people 

72 days, 50 miles per day, 1 person 

72 days, 50 miles per day, 2 people 
10 days, 50 miles per day, 2 people 
22 days, 50 miles per day, 3 people 

20 days, 50 miles per day, 3 people 
1 day, 50 miles per day, 3 people 
7days, 50 miles per day 3 people 

1 day, 50 miles per day, 1 person, 2 events 

Comments 

6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank 
1 drill rig, 6100 lb, 100 miles round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 
1 excavator, 20 ton per excavator, 100 miles 
round trip 

• 

• 

• 



• 

• 

• 
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Transportation..,equipment (cont) -_-

Dozer 140 hp 
Compactor, 120 hp 

tractor 
hydromulcher 
DPT Drill Rig, well installation 

Injection System 

22.00 ton 
20.00 ton 

13.29 ton 
0.75 ton 
3.05 ton 

4.00 ton 

1 dozer, 22 ton per dozer, 100 miles round 
trip 
1 compactor, 20 tons per compactor 
1 tractor, 26585 lb per tractor, 100 miles 
round trip 
1 hydromulcher, 1500 lb, 100 round trip 
1 drill rig, 6100 lb, 100 miles round trip 
Assume 2 ton, 100 miles round trip, Asusme 
2 Injection Events 

Transportation-materials . 
Units Item Quantity 

Temporary Equipment Decon Pad 
Liner 
Temporary Equipment Decon Pad 
Frame 

Backfill, common fill 

Backfill, vegetative soil 

Seeding, mulch 

Seeding, fertilizer 

Well lnstalation 

Fenton Reagent 

Treatment Water 

0.35 ton 

0.26 ton 

3,475.50 ton 

945.00 ton 

1.03 ton 

0.41 ton 

0.17 ton 

0.39 ton 

46.59 gal 

Comments 
assume HOPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3 
Assume wood, 4x4 in, (30ftx40ft pad) 140 ft of 
timber, density for pine 530 kg/m3 
2,317 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 
630 cy, assume 1.5 ton/cy, 2000 lb/ton, 
assume soil 

41 msf, assume mulch assume, 50 lb per msf 
41 msf, assume fertilizer, assume 20 lb per 
smf 
32 wells, 15 feet deep, Assume PVC, 2 in 
Diameter, Schedule 40, 0.72 lb/ft 
Assume hydrogen peroxide, 7% by weight of 
5,600 gal. Assume two events 
5,600 gallons of water for ISCO treatment, 
Assume 2 events 

Equipment Use _ -
Item 
DPT 
Excavator, 2.5 CY 
Excavator, 2.5 CY 
Dozer, 140 hp 
Compactor 125 hp 
tractor 
hydromulcher 

DPT Drill Rig, well installation 

Injection 

Quantity Units 
25.60 hours 
96.00 hours 
64.00 hours 
64.00 hours 
64.00 hours 

6.40 hours 
6.40 hours 

44.8 hours 

48 hours 

Comments 
4 days, 8 hours per day, 80% utilization 
20 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
10 days, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 
1 day, 8 hours per day, 80% utilization 
Assume 5 wells per day, 32 wells, 8 hour$ per 
day, 80°% utilization 
Assume 8 hours for injection event, Assume 
10 hp pump, Assume 3 pumps, Assume 2 
injection envents 

Residual Handling _ · - - __ - .- -
Item 
Decon water 
Transportation and Disposal of 
non hazardous soil 

Quantity Units Comments 
4.16 ton 1000 gal, 8.32 ppg, 2000 lb per ton 

4,420.00 ton 



Item 
becon water-····-···· 
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Quantity . Units 
....... ··-·· 'foo.ocf miles .. 

Comments .. "" 

transpcirtatio·r1·011a Disposa1 of 
non hazardous soil 

Item 

A6~1_.V,t!~l.sa~plin·~·-·· 

LTM 

100.00 miles 

. -· ....... _9':'Clntity Units Comments 
. . .. ~- ." .. '" .... ,. ......... 16,aoo.oo ci~ti~~~:::~~:~o>-~ .. s~irie1.~~~ ~?O:Q:e~~:~~fufi1~;·:.·:.··· .. . 

1.ooq.00_ .~1:>!!~'-'8. 5 samples, $200 per sample 
Sevents,'Assume 4 samples.per.even(.· 

4,00Q.~c:>I!.~~ ·-· ~!i~.IJrn~ $_2_oo_p~_r_se1r:np1e 

~~nspcir;ta.t1on,.J~~{SOl)lpel.~~:t~<'~-"k>~q:¥,,'fii .ii:" " ~~1..,:~l:~~""~~"'"-'~"'~*"~"~'~;ff:l'i'~"''?-"~1~~;,R-ll~ 
Item Qllantity Units Comments 

······· ······· --···--1 vfsitper year for 3cfyeari;· fciaipervisii, so 
1.~99 .lll.il~S.. . miles per day, 1 person 

..... _ .. fvisit every 5 yearS during '3o year:s.· 1 day ... .. 
........ ... ..... ~09 .. !!!i!f:!S. .. ,".p~r.~i~i!.~ 59 llli!~S..P~r.,y~~~t ......... ··-····-··· ...... . 

• 

• 

• 



• 
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• 

• 



• 
·• 

APPENDIX C-3-1 SITE 5 

• 

•• 



• SlteWlse"' Res.aUve 5-2 
Site 5-Transformer Storage Boneya , I training Center Great Lakes 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 5-2 

Activities GHG Eml881ons Total energy Uaed 

metric ton MM BTU 

Consumables 0.00 O.OE+OO 
TransporteUon-Personnel 0.00 O.OE+OO 
TransporteUon-Equlpment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 0.0E+OO 
Sub-Total 0.00 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 0.0E+OO 
Residua! Handlin 0.00 

0.00 
0.00 
0. 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
TransportaUon-Equlpment 0.00 O.OE+OO 
Equipment Use end Misc 0.00 0.0E+OO 
Residua! Handlin 0.00 O.OE+OO 
Sub-Total 

Total 6.9E-01 8.&E+OO 

Hazardous Wasta 
Landflll Space 

O.OE+OO 

O.OE+OO O.OE+OO 

0.0E+OO O.OE+OO 
O.OE+oO O.OE+O 

Great Lakes, llllnols 
Page 1of1 

Water NOx emissions SOx Emissions 
Conaum Ion 

allona metric ton metric ton 

NA NA NA 
NA 0.0E+OO O.OE+OO 
NA O.OE+OO 0.0E+OO 

O.OE+OO O.OE+ .OE+OO 
NA O.OE+O O.OE+OO 

E+ 0.00E+OO 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA 0.0E+OO O.OE+OO 

0.0E+OO 0.0E+OO O.OE+OO 
NA O.OE+OO 0.0E+OO 

00 + 

NA NA 
NA 0.0E+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

0.00E+OO E+ .OOE+OO 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA 0.0E+OO O.OE+OO 
E E 8. E 

O.OE+OO 2.5E-04 8.9E-06 

Topsoil . 
Costing 

Consumption Lost Hours - Injury 

+ 

O.OE+OO 0 O.OE+oo· 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 9.0E-03 
0 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatallty Injury 

NA 
O.OE+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

O.OE+OO 
E + 00 

NA NA NA 
0.0E+OO O.OE+OO O.OE+OO 
O~OE+OO 0.0E+OO O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 

0.0E+OO O.OE+OO 
E 

NA 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 
O.OE+OO . E 00 0.0E+OO 
O.OE+OO .0 + 

0.00E+OO . OE+ 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+oo· O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
5.15 1. 1.13E-03 

5.1E-05 1.4E-05 1.1E-03 

Total Cost with 
Footprint 
Reduction 

$0 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use end Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

SlteWise"' Results Alternative 5-2 
Long Term Monitoring Stage 

Site 5-Transformer Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of2 

GHG Emissions Energy Consumption 

• 100% • 100% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

SOx Emissions PM10 Emissions 

• 100.00% 

•Transportation-Personnel •Transportation.Equipment •Consumables • TransportatlorrPersonnel •Transportation.Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

• 100% • 100% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 



SiteWise"' Results Alternative 5-2 
Site 5-Transformer Storage Boneyard, Naval training Center Great Lakes 

Great Lakes, Illinois 
Page 2 of2 



• SiteWise™ Results .. ive 5-2A 
Site 5-Transformer Storage Boneyard, ~ining Center Great Lakes 

Great Lakes, Illinois 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 5-2A 

Activities 

Transportation-Personnel 

Transportation-Equipment 

n Ii 

Consumables 

Transportation-Personnel 
Transportation-Equipment 

Equipment Use and Misc 

Residual Handling 

u -T tal 

Transportation-Personnel 

Transportation-Equipment 

n Ii 

Total 

Remedial Alternative 
Phase 

Relllediai Investigation 
Remedial Action 
Construction 
Remedial Action 
Operations 
Longterm Monitoring 
Total 

GHG Emissions 

metric ton 

0.00 
0.00 
0.00 
0.00 
0.00 

.0 

0.00 
1.33 

0.32 
5.67 

0.00 

0.00 
0.00 

0.00 

0.00 

0. 

0.00 

0.69 

0.00 
0.00 

.0 

.6 

8.0E+OO 

Non-Hazardous 
Waste Landfill 

S ace 
tons 

0.0E+OO 

O.OE+OO 

O.OE+OO 

I I II 

I I II 

Total energy Used 

MM BTU 

O.OE+OO 
O.OE+OO 

O.OE+OO 
0.0E+OO 
O.OE+OO 

0. 0 

O.OE+OO 

1.7E+01 
4.1E+OO 

1.2E+02 

+00 
1. 1E O 

O.OE+OO 
O.OE+OO 

0.0E+OO 

O.OE+OO 
O.OE+OO 

0.00 + 

. E+ 0 
8.6E+OO 

0.0E+OO 

0.0E+OO 
0.0 +00 

8.63E+OO 

1.5E+02 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

0.0E+OO 

O.OE+OO 

.E 
0 

Page 1of1 

Water Consumption NOx emissions SOx Emissions 

gallons metric ton metric ton 

NA NA NA 
NA O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 
E+OO 0.0 E+ 

NA 
NA 4.9E-04 1.7E-05 
NA 9.9E-05 1.BE-06 

5.2E+03 1.6E-02 1.2E-02 

NA O.OE+OO O.OE+OO 
. 7E 0 1.67E 1.20E-02 

NA NA NA 
NA O.OE+OO O.OE+OO 

NA 0.0E+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 

NA O.OE+OO 0.0E+OO 

+00 .00 + + 

NA NA NA 
NA 2.SE-04 8.9E-06 

NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 
O.OOE+OO 2.54E-04 8.94E-06 

5.2E+03 1.7E-02 1.2E-02 

Topsoil 
Costing 

Consumption Lost Hours - Injury 

cubic ards $ 
O.OE+OO 0 . E+OO 

0.0E+OO 0 2.7E-02 

O.OE+OO 0 O.OE+OO 

. E+O 0 9.0E-03 
00 $0 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
.OOE+ .0 E+ 0 0.00 + 

A A 
1.0E-04 2.7E-05 2.2E-03 
8.BE-06 1.6E-06 1.3E-04 

1.BE-03 4.1E-06 1.0E-03 
O.OE+OO O.OE+OO O.OE+OO 

1.95E-03 3.30E-05 3.36E-03 

NA NA NA 
O.OE+OO 0.0E+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 

0.0E+OO O.OE+OO 0.0E+OO 

0 0.0 + .00 + 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+OO 0.0E+OO 

0.0E+OO O.OE+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 

5.15E- 5 1.40E-O 1.1 E- 3 

2.0E-03 4.7E-05 4.5E-03 

Total Cost with 
Footprint Reduction 

$0 



11 Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

11 Consumables 

a Equipment Use and Misc 

11 Consumables 

SiteWise"' Results Altemative 5-2A 
Residual Action Construction Stage 

Site 5-Transforrner Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

GHG Emissions 

II 18% 

D4% 

II 78° 

•Transportation-Personnel a Transportation-Equipment 

,. Residual Handling 

Water Consumption 

a Residual Handling 

SOx Emissions 

m 0.14% 

II 9984% 
DTransportatloil-r>ersonnel 

•Residual Handling 

a Transportation-Equipment 

a Transportation-Equipment 

Accident Risk - Fatality 

a 5°/c El 12% 

1183% 

• TranSPQrtation-Personnel a Transportation-Equipment 

Page 1 of3 

11 Consumables 

a Equipment Use and Misc 

a Consumables 

Energy Consumption 

El 12% 

a Transportation-Personnel 

m Residual Handling 

NOx Emissions 

II 2.95% 

B 9646% 
"TransportiiioiH>ersonnel 

"3% 

11 Transportation-Equipment 

a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

PM10 Emissions 

1115.12% 

a Consumables a Transportation-Equipment 

a Equipment Use and Misc •Residual Handling 

Accident Risk - Injury 

IJ 65% 

"Consumables a Transportation-Personnel a Transportation-Equipment 

a Equipment Use and Misc •Residual Handling ,. Equipment Use and Misc •Residual Handling 

• 

• 

• 



•Consumables 

•Equipment Use end Misc 

•Consumables 

•Equipment Use end Misc 

•Consumables 

•Equipment Use end Misc 

•Consumables 

SiteWise"' Results Alternative 5-2A 
Long Term Monitoring Stage 

Site 5-Trensformer Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 2 of 3 

GHG Emissions Energy Consumption 

• 100% 
• 100% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residue! Handling •Equipment Use and Misc •Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residue! Handling •Equipment Use end Misc •Residue! Handling 

SOx Emissions PM10 Emissions 

• 100.00% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residue! Handling •Equipment Use end Misc •Residue! Handling 

Accident Risk - Fatality Accident Risk - Injury 

• 100% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residue! Handling •Equipment Use and Misc •Residue! Handling 



Site Wise"' Results AHemative 5-2A 
Site 5-Transfonner Storage Boneyard, Naval training Center Great Lakes 

Great Lakes, Illinois 

GHG Emissions 

~ 5.00 +-------
~ '5 4.00 

:11 3.00 +-------

I!! 

Remedial 
Investigation 

Remedlal Action Remedial Action 
Construction Operations 

Longterm 
Monitoring 

Water Consumption 

~ 3.00E+03 -t-------
"' 

O.OOE+OO 
Remedial Remedial Action Remedial Action Longterm 

Investigation Construction Operations Monitoring 

SOx Emissions 
1.40E-02 

1.20E-02 

1.00E-02 

c 8.00E-03 ~ 
u 

j 
6.00E-03 ::; 

4.00E-03 

2.00E-03 

O.OOE+OO 
Remedial Remedial Action Remedial Action longterm 

Investigation Construct.Jon Operations Monltortng 

Accident Risk - Fatality 
3.50E-05 

3.00E-05 

2.50E-05 

l: 

i 2.00E-05 

i; 

~ 
1.50E-05 

1.00E-05 

5.00E-06 

O.OOE+OO 
Remedial Remedial Action Remedial Action Longterm 

Investigation Construction Operations Monitoring 

Page 3 of3 

m Residua! Handnng 

a Equipment Use and Misc 

a Transportation.Equipment 

m Transportation.Personnel 

II Consumables 

D Residual Handling 

D Equipment Use and Misc 

a Transportation-Equipment 

a Transportation-Personnel 

a Consumables 

•Residual Handnng 

a Equipment Use and Misc 

a Transportatlo~qulpment 

a Transportation-Personnel 

a Consumables 

11 Residual Handling 

a Equipment Use and Misc 

a Transportation-Equipment 

D Transportation-Personnel 

m Consumables 



• 

Technology Module I 
Phase - Jll~ule _C_Oflll>_O'!~nl!__ 

SlaAe_ Materials 

RAC Well lnstalaUon PVC 
Temporary Equipment 

RAC Decon Pad Liner HOPE 
Temporary Equipment 

RAC Decon Pad Frame Wood 

RAC Fenton Reagent Hydrogen Peroxide 
Subtotal 

Construction Equipment 
DPT Drill Rig, well 

RAC lnstallaUon Drill Rig, DPT (diesel) 
Subtotal 

L 

GSRx Results Alt.2A 
Site 5-Transformer Storage Boneyanl, ining Center Great Lakes 

Great lakes, • s • Page 1 of1 

Greenhouse Gas Emissions Criteria Pollutant Emission Energy Water 

Comments I Assumptlo"!__ _____ ;~~a~l!Y_:_(~nlts)_'--- CO~ __ CO, 
-

C_!"I.!_ __ ~. ---~~·- ---"'-~· Consumption Consumption 
' 

N,O _ -

32 .veils, e feet deep, .ASSume-PVC, 2. In Diameter, Schedule .fo; 
Tonn~_ --- -MWiii:----_::-i1;11x:1-ooo-::: 

'o.121blft 192.~0,lft 0.31 0.16 0.00 0.00 - 0.00 - 0.00 0.00 5.72 0.33 
' -,-

assume HOPE, Assume 30ftx40fl, 3 mm thick, 0.95 g/cm3 700.47,lbs I 1.56 I 0.83 0.00 0.01 0.00 0.00 0.00 9.17 0.25 
'Assume Wood, 4x4 In, (30flx4oli pad) 140-11 of Umber, density for 
pine 530 kg/m3 
Assume hydrogen pe-roxlde, -7% by walghtOf (700 gal. ASsume 

514.68,lbs 0.01 I 0.01 0.00 ' 0.00 0.00 0.00 0.00 0.01 0.00 

.two events 238.00 lbs 0.44 0.13 0.00 0.00 0.00 0.00 0.00 3.35 0.00 
2.32 1.12 0.00 0.01 0.00 0.00 0.00 18.24 0.59 

Tonnes MWhr RBI x 1000 

Assume 5 wells per day, 32 wells, 8 hours per day, 80% uUllzsUon 44.80 hrs 0.72 0.70 0.00 0.00 0.01 0.00 0.00 5.48 
0.72 0.70 0.00 0.00 0.01 0.00 ·o.oo 5.48 0 

I Total I I 3 I 2 I 0.00 I 0.01 I 0.01 I 0.00 I 0.00 I 24 I 

Alternative 1 
Values Input Into SlleWlse as "Other" 

Greenhouse Gas Emissions Criteria Pollutant Emission Energy Water 
· Consumption Consumption 

Modula 

RI 
RAC 
RAO 
LTM 

CO,e 

3.03 

CO, N,O CH• NO. 
__ l~0-3!L (CO~e>.__~---

Tonnes 

1.82' 1.02 0~20 ' 0.01 

Note: 1 MWhr = 3412141.4799 BTU, 1MMTBU = 10"6 BTU 

so. PM,0 

0.00 0.00 

M_M~TU 

80.92 585.45 



Site 5-Transfonner Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 5-3 

ActlvlUes GHG Emissions Total energy Used 

metric ton MM BTU 

Consumables 0.00 . E+ 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 + 
Sub-T !al .0 .0 E+ 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 4.74 6.0E+01 
Transportation-Equipment 23.66 3.1E+02 
Equipment Use and Misc 151.69 1.1E+04 
Residual Handlin 109.21 1.9E+03 

!al 289.30 1.3 +04 

Consum I s 0.00 0. E+ 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 0.0E+OO 
Residual Handlin 0.00 O.OE+OO 
s b- !al 0. . 0 + 0 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 0.0E+OO 
Residual Handling 0.00 O.OE+OO 
Sub-Total 0.69 8.63E+OO 

Total 2.9E+02 1.4E+04 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

• 

Page 1of1 

Water NOx emissions SOx Emissions 
Cons um on 

gallons metric ton metric ton 

A N 
NA 0.0E+OO O.OE+OO 
NA 0.0E+OO O.OE+OO 

0.0E+OO O.OE+OO O.OE+OO 
NA 0.0 0.0 0 

0.00E+OO .0 .00 

NA NA NA 
NA 1.BE-03 6.2E-05 
NA 7.4E-03 1.3E-04 

1.7E+03 1.6E-01 5.3E-02 
NA 3.7E-01 1.9E-01 

1.65E+03 .4 1 

A NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO 0.0E+OO O.OE+OO 
NA O.OE+OO 0.0E+OO 

0. E+ 0 O.OOE+OO O.OOE+OO 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO 0.0E+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

0. 0 2.54E-04 8.94E-06 

1.7E+03 5.5E-01 2.5E-01 

Topsoil 
Costing 

Consumption Lost Hours • Injury 

cubic rds $ 
O.OE+OO 0 O.OE+ 0 

3.9E+03 0 2.3E-01 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 9.0E-03 
3.9E+03 $0 . E· 

• 

PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

0.0E+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO 0.0 + 0 

+ .0 + 0 0.00 +00 

NA NA NA 
3.6E-04 9.7E-05 7.BE-03 
6.6E-04 5.9E-05 4.7E-03 
1.5E-02 2.BE-05 7.1E-03 
1.0E+OO 1.1E-04 9.0E-03 
.05E+ 2. 5E- .6 2 

NA NA 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO 0.0E+OO 
O.OE+O O.OE+OO O.OE+OO 

0.00E+O OE+ 0 00 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO 0.0E+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
5.15 1.40 -0 1.13E-03. 

1.0E+OO 3.1E-04 3.0E-02 

Total Cost with 
Footprint 
Reduction 

$0 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

GHG Emissions 

•2% 

SiteWise 111 Results Alternative 5-3 
Site 5-Transfonner Storage Boneyard, Naval training Center Great Lakes 

Great Lakes, Illinois 
Page 1 of3 

Energy Consumption 

•Transportation-Personnel •Transportation-Equipment •Consumables 
• 83% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

Water Consumption NOx Emissions 

• 100% 
•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling •Equipment Use and Misc •Residual Handling 

SOx Emissions PM10 Emissions 

• g8.49% 

•Consumables •Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling •Equipment Use and Misc •Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

•Consumables •Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

• Equipment Use end Misc • Residual Handling •Equipment Use and Misc •Residual Handling 



11 Consumables 

• Equipment Use and Misc 

11 Consumables 

a Equipment Use and Misc 

•Consumables 

a Equipment Use and Misc 

m Consumables 

a Equipment Use and Misc 

StteWise"' Results Altemative 5-3 
Stte 5-Transformer Storage Boneyard, Naval training Center Great Lakes 

Great Lakes, Illinois 
Page 2 of 3 

GHG Emissions Energy Consumption 

II 100% 

a Transportation-Personnel a Transportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

11 Residual Handling a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

II 100.00% 

•Transportation-Personnel •Transportation-Equipment "Consumables aTransportation-Personnel aTransportation-Equipment 

•Residual Handling a Equipment Use and Misc a Residual Handling 

SOx Emissions PM10 Emissions 

• 100.00% 

"Transportation-Personnel a Transportation-Equipment a Consumables a Transportation-Personnel •Transportation-Equipment 

a Residual Handling • Equipment Use and Misc a Residual Handling 

Accident Risk • Fatality Accident Risk - Injury 

a 100% 

•Transportation-Personnel a Transportation-Equipment 1J Consumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

• 

• 

• 



• 350.DO 

300.00 

250.00 

~ 200.DD 

! 150.DO 

100.DD 

SO.DO 

0.00 

1.80E+03 

1.60E+03 

1.40E+D3 

1.20E+Q3 

G 1.00E<Ol 

a 8.00E+m 

6.00E+02 

4.00E+m 

,...,.., 
0.00 .... 

3.00E-01 

250£-ot 

• 2.DOE-01 

! 
11.SOE-ot 

1.DOE-01 

5.DOE-o2 

O.OOE+OO 

3.SOE-G4 

3.00E-D4 

2.SOE-04 

~ ! 2.QQE.-04 

~ 150E--04 

1.0DE-D4 

5.00E-05 

O.OOE>t-00 

6.0E+Ql 

S.OE+03 

4.0E+03 

~ 3.0E+03 

• 2.QE<Ol 

1.QE+03 

O.OE+OO 

SlteW1sa111 Results AltemaUva 5-3 
Site 5-Translormer Slarage Elan9yard, Naval tsalning Center Great Lakes 

Great Lakes, Illinois 
Pege3 of 3 

GHG Emissions Total Energy Used 
1.6DE+04 

t.40E+04 

1.20&04 

•RaldualHlndnna; 1.00E>04 

• Eqldpment Use and Misc i 8.00£+03 
•TransportatlDn-Equlpment :! 
•TranspmUtlon-Personnel 6.00E+Q3 

•Consumlbln 4.DDE+03 

2.0DE+Q3 

O.OOE+OO 
Remedlal Remedial Action RelMdlll Acllon t.onaterm Remedial Remedial Action Rentf:dlal Actton longterm 1-- Construction Openrtlons Monitoring Investigation Consuuct!on Ope111t1ons Monitoring 

Water Consumption NOx Emissions 
6.DOE-01 

S.ODE-ot 

4.00£-ot 
•Ra.ldual ttandnng ! •Equipment Uu end Misc 

•Tra~nt 
~ 3.!JOE-01 

:! 
•Transportation-Personnel 2.00E-01 

."°""""""' 
1.0DE-01 

O.OOE-+00 
RemedlaS Ra media I Acllon Ra media\ Action Longterm Remedial Rernedlal Action Remedlal Action Longterm 

Investigation Constructlon Operations Monitoring Investigation Conrouttlon Ope1'11Uons Monltcrlna 

SOx Emissions PM10 Emissions 
1.20E+OO 

LDOE«ID 

8.DDE-01 

•Residua! HlndDng ! 
• Equipment Use and M1sc '5 6.DOE-01 
•TraMpelrtltlon-Eql.lfpment :E 
• Transpottatlon-Penonnel 4.00E-01 

•"""""""' 
2.DOE-01 

0.00 .... 
Remedial Remedial Action Remedial Action longterm Remedlal Remedial Action Remedial Actlan Longterm 

Investigation ~· Operatlans Monltorlng lnvestlptlan C.nstruc:tlon Operations Monitoring 

Accident Risk - Fatality Accident Risk - Injury 
3.SDE-02 

3.DOE-02 

250E-<IZ 

•ResldualH1ndl111 I 2.DOE-02 
•Equipment Use and Misc 

i; 
•TranspottBtlOn-Equlpment ~ 150E-<J2 
•Transpcautlo~neJ 

•«munmbles 1.00~ 

S.OOE..Ql 

O.OOE+OO 
Remedial Remedial Action Remedial Action Longterm Remedlal Remedial Action Remedial Actlan Longterm 

lnwstlptlon C.nmuctlon Openrtlons Monltortng lnvestlpUan Construction 0pe .. 11ons Monltorfn& 

Non-Hazardous Waste Landfill Space Topsoil Consumption 
4.SE+03 

4.0E+03 

3.SE+03 

3.0E-+03 

t 2.5E+03 

~ 2.0E+03 

15E+03 

1.0£'"3 

5.0£'°2 

O.OE+OO 
Remedlal lnvestlptlon Remedial Action Remedial Action Longtenn Monitoring Remedial lnvestlpUon RemedlalAction Remedial Action 

Construction Operations Construction Operations 

•R.esidualHandllng 

•Equipment use and Misc 

• Tnnsponatlon-Equlpment 

•Transportation-Personnel 

•Conswnables 

•ResldualHandlln1 

• Equipment Usa and Mlsr.: 

•Transportation-Equipment 

•Tnnspo~nel 

• Conwmableo 

•ResJdual HlndDng 

•Equipment Usa Ind Misc 

•Transponatlon-Equlpment 

•Transponatlon-Penonnel 

•Consumables 

• ReskWal Handl!na 

•Equipment Use and Misc 

•T~nsponatlon-Equlpment 

•Transporta~nal 

•Consumables 

Longtenn Monitoring 



Technology Modula I 
Phase 

Stage Materials 
Temporary Equipment 

RAC Decon Pad Liner 
Temporary Equipment 

RAC Decon Pad Frame 

RAC Backfill, common fill 
RAC Backfill, vegetaUve soil 
RAC Seeding, mulch 

RAC Seeding, fertilizer 
Subtotal 

Construction Equipment 

RAC Excavator, 2.5 CY 
RAC DPTdrlil Rig 

RAC Excavator, 2.5 CY 

RAC Dozer, 140 hp 
RAC Compactor 125 hp 

RAC tractor 

RAC hydromulcher 
Subtotal 

• 

Modula Components 

HOPE 

Wood 

Soll 
Soll 
Mulch 

FerUllzer 

Excavator, Hydraulic, 2 
CY (diesel) 
Drill Rig, DPT (diesel) 
Excavator, Hydraulic, 2 
CY (diesel) 
Dozer, 140 HP (06) w/A 
Blade (diesel) 
Compactor 120 hp 

Tractor (agricultural 

GSRx Results AltemaUve 5-3 
Site 5-Transformer Storage Boneyard, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 1of1 

Greenhouse Gas Emissions 
Comments I Assumptions Quantity (Units) co,e co. N20 CH4 

Tonnes 

assume HOPE, Assume 30ftx4011, 3 mm thick, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 O.Q1 
Assume wood, 4x4 In, (30ftx40fl pad) 140 fl of Umber, density for pine 
530 kg/m3 514.68 lbs 0.01 0.01 0.00 0.00 
3,182 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 9,546,000.00 lbs 99.57 99.57 0.00 0.00 
690 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 2,070,000.00 lbs 21.59 21.59 0.00 0.00 
44 msf, assume mulch assume, 50 lb per msf 2,200.00 lbs 0.70 0.24 0.00 0.00 
44 msf, assume ferUllzer, assume 20 lb per smf 880.00 lbs 1.10 1.10 0.00 0.00 

124.53 123.34 0.00 0.01 
Tonnes 

13 days, 8 hours per day, 80% uUllzaUon 83.20 hrs 8.06 8.06 0.00 0.00 
3 days, 8 hours per day, 80% utillzaUon 19.20 hrs 0.31 0.30 0.00 0.00 

10 days, 8 hours per day, 80% uUlization 64.00 hrs 6.20 6.20 0.00 0.00 

10 days, 8 hours per day, 80% uUllzation 64.00 hrs 3.84 3.84 0.00 0.00 
10 days, 8 hours per day, 80% uUllzaUon 64.00 hrs 2.56 2.56 0.00 0.00 

equipment), 250 hp, diesel 1 day, 6 hours per day, 80% uUllzaUon 6.40 hrs 0.48 0.48 0.00 0.00 
Hydromulcher 15 hp 
(gasoline) 1 day, 8 hours per day, 80% uUllzation 6.40 hrs 0.05 0.05 0.00 0.00 

21.50 21.49 0.00 0.00 

I Total I I 148 I 145 I 0.00 I 0.01 

Altematlve 1 
Values Input Into SlteWlse as "Other" 

Greenhouse Gas Emissions 

Modula N20 CH4 CO.a co. 
(CO.a) (C02a) 

0 ..... Tonnes ,o 
RI .. 

RAC 146.03 144.83 1.05 0.15 
RAO 
LTM 

Note: 1 MWhr = 3412141.4799 BTU, 1MMTBU = 10"6 BTU 

• 

Criteria Pollutant Emission Energy Water 
NO, so. PM1o Consumption Consumption 

MWhr gal x 1000 

0.00 0.00 0.00 9.17 0.25 

0.00 0.00 0.00 0.01 0.00 
0.00 0.00 0.00 2631.33 0.00 
0.00 0.00 0.00 570.59 0.00 
0.00 0.00 0.00 7.87 0.00 
0.00 0.00 0.00 19.89 0.40 
0.00 0.01 0.00 3238.85 0.65 

MWhr gal x 1000 

0.05 0.01 0.00 36.60 
0.00 0.00 0.00 2.35 

0.04 0.01 0.00 28.16 

0.03 0.01 0.00 20.60 
0.02 0.00 0.00 11.83 

0.00 0.00 0.00 1.72 

0.00 0.00 0.00 0.21 
0.14 0.03 0.01 101.46 0 

I 0.14 I 0.04 I 0.01 I 3,340 I 

Criteria Pollutant Emission Energy Water 
Consumption · Consumption 

NO, so. PM10 

MM BTU gal 

0.14 0.04 0.01 11,397.15 652.84 

• 



• SiteWlse ™ Results .. ve 5-3A 
Site 5-Transfonner Storage Boneyard, inlng Center Great Lakes 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 5-3A 

Activities 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 

esldual and I" 
Su Total 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
S b-T I 

Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 

I 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
s b- tal 

Total 

Remedial Alternative 
Phase 

Remedial Investigation 
Remedial Action 
Construction 
Remedial Action 
Operations 
Longterm Monitoring 
Total 

GHG Emissions 

metric ton 

0.00 
0.00 
0.00 
0.00 

.00 

0.00 
6.04 
23.81 
155.78 
109.21 
2 

0.00 
0.00 
0.00 
0.00 
0.00 
0. 

0.00 
0.69 
0.00 
0.00 
0.00 
.9 

3.0E+02 

Non-Hazardous 
Waste Landfill 

S ace 

II 

5.7E+03 

O.OE+OO 

O.OE+OO 
5.7E+03 

Total energy Used 

MM BTU 

O.OE+OO 
0.0E+OO 
O.OE+OO 
O.OE+OO 

.0 + 
. OE+O 

0.0E+OO 
7.6E+01 
3.1E+02 
1.2E+04 
1.9E+03 
.3 E 

O.OE+OO 
O.OE+OO 
0.0E+OO 
O.OE+OO 
O.OE+OO 
.0 +00 

O.OE+OO 
8.6E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8. 3E 0 

1.4E+04 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

0.0E+OO 

O.OE+OO 

+ 

Great Lakes, 11 inois 
Page 1of1 

Water 
NOx emissions Sox Emissions 

Consum tlon 
gallons metric ton metric ton 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
A 0.0 00 E+OO 

.ODE+ 0 0.00E+OO E+OO 

NA NA NA 
NA 2.2E-03 7.9E-05 
NA 7.5E-03 1.3E-04 

5.6E+03 1.8E-01 6.1E-02 
NA 3.7E-01 1.9E-01 

. 7 + 3 . 3E-O 2. 5E 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA 0.0E+OO O.OE+OO 

0. + 0 + 0 . 0 + 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

0.00 2. E-0 8.9 E-06 

5.6E+03 5.&E-01 2.5E-01 

Topsoil 
Costing 

Consumption Lost Hours - Injury 

cubic ards $ 
0.0E+OO 0 O.OE+OO 

3.9E+03 0 2.5E-01 

0.0E+OO 0 O.OE+OO 

. E+ 0 9.0 - 3 
1 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

. E+ O.OE+OO O.OE+OO 
. OE+O O.OOE+OO O.OOE+OO 

NA NA NA 
4.5E-04 1.2E-04 1.0E-02 
6.7E-04 5.9E-05 4.8E-03 
1.6E-02 3.2E-05 8.1E-03 
1.0E+OO 1.1E- 9.0E-03 

1. E+OO 3.26E 3.18E-02 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 

0. 0 .00 +O 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
5.15 - 1. 1. -03 

1.0E+OO 3.4E-04 3.3E-02 

Total Cost with 
Footprint 
Reduction 

$0 



GHG Emissions 
0 8% 

Site Wise™ Results Alternative 5-3A 
Residual Action Construction Stage 

Site 5-Transfonner Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of3 

Energy Consumption 

I! 37o/c 

a Consumables a Transportation-Personnel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

Water Consumption 

•Consumables 
m JOO% 

•Transporta on-Personnel aTransportation-Equipment 

a Equipment Use and Misc a Residual Handling 

SOx Emissions 

a Consumables •Transportation-Personnel a Transportation-Equipment 

•Equipment Use and Misc •Residual Handling 

Accident Risk - Fatality 

;; :· . •.... ] 
., 

·,.. -
' 

I', 

a Consumables •Transportation-Personnel a Transportation-Equipment 

13 Equipment Use and Misc •Residual Handling 

13 Consumables 

a Equipment Use and Misc 

Ill 66.48o/c 

a Consumables 

a 83% 
a Transportation-Personnel 

m Residual Handling 

NOx Emissions 

a Transportation-Equipment 

• 0.40% 0 1.33% 

31.80% 

mTransportation-Personnel aTransportation-Equipment 

a Equipment Use and Misc aResldual Handling 

PM10 Emissions 

0 0.06% 

a 1.53% 

II 98.36% 

a Consumables •Transportation-Personnel a Transportation-Equipment 

"Equipment Use and Misc a Residual Handling 

Accident Risk - Injury 

. . 1-. ' 

', -·-· .. . . 
l:l 26o/c 

11 Consumables a Transportation-Personnel •Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

• 

• 

• 



•Consumables 

• Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

• Consumeblas 

•Equipment Use end Misc 

•Consumables 

SlteWlse"' Results Alternative 5-3A 
Long Term Monitoring Stage 

Site 5-Transformer Storage Boneyard, Naval training Center Great Lakes 
Great Lakes, Illinois 

Page 2 of 3 

GHG Emissions Energy Consumption 

• 100% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handfing •Equipment Usa and Misc •Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

Sox Emissions PM10 Emissions 

• 100.00% • 100.00% 

. •Transportation-Personnel •Transportation-Equipment •Consumables • Transportation-Pernonnel •Transportation-Equipment 

•Residual Handling •Equipment Usa and Misc •Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

• 100% • 100% 

• Transportation-Pernonnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling •Equipment Use and Misc •Residual Handling 



SHeWaseTU Resutts Alternative 5-3A 
Site 5-Transformer storage Boneyan:I, Naval training Center Great Lakes 

Great Lakes, llllnots 

GHG Emissions 

! 200.00 t------j 
-!! 
~ 150.DO +------

Remedial Remedlal Action Remedial Action Longterm 
Investigation Construction C}Jleratlcns Monitoring 

Water Consumption 

4.0DE+Ol 

~ i 3.DOE+03 

2.DDE+03 

1.00E+03 

Remedial Remedial Action Remedial Action Longterm 
Investigation Construction Operations Monltorlna 

SOx Emissions 
3.DOE.01 ~---------------

c 
{! 
E 1.SOE-ot -f-----

~ 

D.OOE+OO 
Remedial Remedlal Action Remedial Act1on Lo-nn 

lnwstlptlon Construction OJ>e••"°"' Monltcrln& 

Accident Risk - Fatality 
3.50E-D4 

3.DDE-04 

2.SOE-o4 

f 2.00E-04 

i 1.SOE-Q4 

1.0DE-o4 

S.DOE-DS 

D.OOE+OD 
Remedial Remedial Action Remedlal Action Lonate:rm 

lnvestlptlan Co"5tru<tlon Operations MonltClrlng 

Page 3 of3 

a Resld1.11I HandDna: 

• Equ:lpment Use and Misc 

a Tnr.ns;iortatlo~qulpmant 

11Tnr.nsportat1Dn-Perionnel 

a Consumables 

a Residual Handllna 

•Equipment Use and Misc 

aTninsportltlon-l:qu!pment 

8Tnr.nsporutlD~nel 

•Consumables 

aRtsldualHlndlln& 

a Equipment Use Ind Misc 

•T111nsportat10n-Equipment 

aTranspol1Bllon-Penonnel 

• Ccmsumabla 

a Residual HandUng 

a £4Ulpment Use and Misc 

aT111nsportatlon-Equipment 

aT111nsportaUon-Personnel 

a Consumables 

Total Energy Used 

j;! 
2 8.DDE+Ol -;-----

:& 

Remedial Remedial Action Re media I Action Longterm 
Investigation Construction Open1t1ons Monitoring 

NOx Emissions 

4.00E-01 

~ 
~ 3.0<IE-01 

:; 
2.00E..Ql 

1.DOE..Ql. 

Remedial Remedial Action Rem~lal Action Longterm 
lnvestlption Construction Operations Monltorln1 

PM10 Emissions 

~ 
~ 6.00E.(11 -f------

:& 

Remedial Remedial Actlmi Remedial Action Longterm 
lmrestl&atlon Construction Opt!raUons Monitoring 

Accident Risk - Injury 

j 2.00E-02 -f------

i a 1.50E-Q2 +-----

Remedial Remedlal ActlonR2medlal Action Longterm 
Investigation Construction oiierat1ons Monttortna 

Non-Hazardous Waste Landfill Space Topsoil Consumption 

•ResldualHandDng 

a Equipment Use and Mlsc 

a Tnr.nsponatJon..Equlpment 

• Tnr.nsponatlon-Personnel 

D Consumables 

aResldualH1ndllng 

a Equipment Use 1nd Misc 

•Tnr.nsportatiDn-Equlpme:nt 

aTransponatlon-Personnel 

D Consumables 

•flesldualtundllng 

a Equipment Use Ind Misc 

•Tninspol1Btlon-fqulpment 

DT111nsportatlon-PeBOnnel 

""°""""'""" 

•Res:idual Hilndllng 

• Equipment Use and Misc 

a Tnr.nsportatlon-Equlpmem 

• TninsportllUOn-fleBOnnel 

""°""""'""" 

45E+Ol~-----------------------

S.DE-+<13 -1--------

4.0E+03 -f--------

! 3.DE+03 +--------

2.0E+03 +--------

1.DE-+03 +--------

O.DE+OO -1------~-
Remedial lnvestlgatlon Remedial Action Remedial Action Longterm Monitoring 

Construction Opel'iltlons 

3.0E+03 +-------

i 2sE+0l +-------
t 2.DE+Ol +--------

15E+03 +--------

Remedlal Investigation Remedlal Action 
Construction 

Remedlill Action Longterm Monltorln1 
Operations 

• 

• 

• 



• GSRx Results Al .. 3A 
Site 5-Transfonner Storage Boneyard, lnlng Center Great Lakes 

Great Lakes, 1 01s • Page 1of1 

Technology Module I Gruenhouse Gas Emissions Criteria Pollutant Emission Energy Water 

Phase Module Components Comments I Assumptions_ Quantity ___ (Units) co.a co. N,O CH• NO. 1:10. PM,0 Consumption Consumption 
. . . -

Stage Materials Tonnes MWhr galx 1000 
32 wells, 6 feet deep, Assume PVC, 2 In Diameter, Schedule 

RAC Well lnstalaUon PVC 40, 0. 72 lb/fl 192.00 Ill 0.31 0.16 0.00 0.00 0.00 0.00 0.00 5.72 0.33 
Temporary Equipment 

RAC Decon Pad Liner HOPE assume HOPE, Assume 30flx40fl, 3 mm lhlck, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 0.01 0.00 0.00 0.00 9.17 0.25 
Temporary Equipment Assume wood, 4x4 In, (30flx40fl pad) 140 fl of timber, density 

RAC Decon Pad Frame Wood for pine 530 kg/m3 514.68 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
RAC Backfill, common fill Soil 3,182 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 9,546,000.00 lbs 99.57 99.57 0.00 0.00 0.00 0.00 0.00 2631.33 0.00 
RAC Backfill, vegetative soil Soil 690 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 2,070,000.00 lbs 21.59 21.59 0.00 0.00 0.00 0.00 0.00 570.59 0.00 
RAC Seeding, mulch Mulch 44 msf, assume mulch assume, 50 lb per msf 2,200.00 lbs 0.70 0.24 0.00 0.00 0.00 0.00 0.00 7.87 0.00 
RAC Seeding, fertilizer Fertilizer 44 msf, assume fertilizer, assume 20 lb per smf 880.00 lbs 1.10 1.10 0.00 0.00 0.00 0.00 0.00 19.89 0.40 

Assume hydrogen peroxide, 7% by weight of 1,700 gal. 
RAC Fenton Reagent Hydrogen Peroxide Assume two events 238.00 lbs 0.44 0.13 0.00 0.00 0.00 0.00 0.00 3.35 0.00 

Subtotal 125.27 123.62 o.oo 0.01 0.00 0.01 0.00 3247.92 0.98 
Construction Equipment Tonnes MWhr gal x 1000 

RAC DPT drill Rig Drill Rig, DPT (dlesal) 3 days, 8 hours per day, 80% utilization 1920 hrs 0.31 0.30 0.00 0.00 0.00 0.00 0.00 2.35 
Excavator, Hydraulic, 2 

RAC Excavator, 2.5 CY CY (diesel) 13 days, 8 hours per day, 80% utilization 83.20 hrs 8.06 8.06 0.00 0.00 0.05 0.01 0.00 36.60 
Excavator, Hydraulic, 2 

RAC Excavator, 2.5 CY CY(dlesel) 10 days, 8 hours per day, 80% utilization 64.00 hrs 6.20 6.20 0.00 0.00 0.04 0.01 0.00 28.16 
Dozer, 140 HP (06) w/A 

RAC Dozer, 140 hp Blade (diesel) 10 days, 8 hours per day, 80% utilization 64.00 hrs 3.84 3.84 0.00 0.00 0.03 0.01 0.00 20.60 
RAC Compactor 125 hp Compactor 120 hp 10 days, 8 hours per day, 80% utilization 64.00 hrs 2.56 2.56 0.00 0.00 0.02 0.00 0.00 11.83 

Tractor (agricultural 
RAC tractor equipment), 250 hp, diesel 1 day, 8 hours per day, 80% utilization 6.40 hrs 0.48 0.48 0.00 0.00 0.00 0.00 0.00 1.72 

Hydromulcher 15 hp 
RAC hydromulcher (gasoline) 1 day, 8 hours per day, 80% utilization 6.40 hrs 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.21 

DPT Drill Rig, well Assume 5 wells per day, 32 wells, 8 hours per day, 80% 
RAC installation Drill Rig, DPT (diesel) utilization 44.80 hrs 0.72 0.70 0.00 0.00 0.01 0.00 0.00 5.48 

Subtotal 22.22 22.19 0.00 0.00 0.15 0.03 0.01 106.94 0 
I Total I I 147 I 146 I o.oo I 0.01 I 0.15 I 0.04 I 0.02 I 3,355 I 1 

Alternative 1 
Values Input Into SlteWlse as "other" 

Gruenhouse Gas Emissions Criteria Pollutant Emission Energy Water 
C?onsumptlon Consumption 

Module 
C02e co. N20 CH4 

NO, so. 
(CO,e) (C02e) 

PM10 

0 .... ·roiines MM BTU gal ,o 
RI .... 

RAC 147.49 145.82 1.45 0.22 0.15 0.04 0.02 11,446.77 982.96 
RAO 
LTM 

Note: 1MWhr=3412141.4799 BTU, 1MMTBU = 10"6 BTU 
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• SiteWise ™ Result.live 9-2 
Site 9-Camp Moffett Ravine Fill, Na nlng Center Great Lakes 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 9-2 

Activities 

C nsu abl s 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handlin 
Sub-Total 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Su -Total 

Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 

Su Tot I 

Total 

Remedial Alternative 
Phase 

Remedial Investigation 
'Remedial Action 
Construction 
Remedial Action 
Operations 
Longterm M_onitoring 
Total 

GHG Emissions Total energy Used 

ic n 

0.0 
0.00 O.OE+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 

+00 
E+OO 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 

0.00 O.OE+OO 
0.00 0.00 + 

0.00 O.OE+OO 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OOE+OO 

0.00 O.OE+OO 
0.69 8.6E+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 
0.00 0.0E+OO 

8.63E+ 0 

6.9E-01 8.6E+OO 

Non-Hazardous Hazardous Waste 
Waste Landfill 

Landfill Space 
S ace 
tons tons 

O.OE+OO O.OE+OO 

O.OE+OO 0.0E+OO 

O.OE+OO O.OE+OO 

O.OE+OO + 0 
O.OE+OO 

Great Lakes, Illinois 
Page 1of1 

Water NOx emissions SOx Emissions 
Consum tion 

allons ri rlc ton 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO 0.0E+OO O.OE+OO 
A O.OE+OO O.OE+OO 

.OOE+O 0. 0 + 0 . 0 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 

NA 0.0E+OO 0.0E+OO 
. 0 + + . OE+OO 

NA NA NA 

NA 0.0E+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO 0.0E+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO O.OOE+OO 0. 0 + 

NA A 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO 2.54E-04 8.94E-06 

O.OE+OO 2.SE-04 8.9E-06 

Topsoil 
Consumption 

Costing 
Lost Hours - Injury 

cubic rds $ 
O.OE+OO 0 O.OE+OO 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 0.0E+OO 

0. + 9.0E-03 
9.0E-03 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 

0.00E+OO O.OOE+OO O.OOE+OO 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO O.OE+OO 0.0E+OO 

O.OOE+OO O.OOE+OO O.OOE+OO 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO 0.0E+OO O.OE+OO 

E+OO 0. E 0 .0 E 00 

A NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 

.0 00 O.OE+OO O.OE+OO 
. 5E- 1. 5 1.1 

5.1E-05 1.4E-05 1.1E-03 

Total Cost with 
Footprint 
Reduction 

$0 



a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

•Consumables 

a Equipment Use and Misc 

11 Consumables 

a Equipment Use and Misc 

SijeWise"" Results Altemative 9-2 
Long Term Monitoring Stage 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of2 

GHG Emissions Energy Consumption 

11100% 

aTransportatiorH>ersonnel nTransportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

BResidual Handling a Equipment Use end Misc •Residual Handling 

Water Consumption NOx Emissions 

13 100.00% 

aTransportatlon-Personnel a Transportation-Equipment a Consumables •Transportation-Personnel nTransportation-Equipmerit 

aResidual Handling a Equipment Use and Misc a Residua! Handling 

SOx Emissions PM10 Emissions 

II 100.00% ra 100.00% 

•Transportation-Personnel a Transportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

11 Residual Handling a Equipment Use and Misc a Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

1!1100% 

a Transportation-Personnel a Transportation-Equipment a Consumables •Transportation-Personnel a Transportation-Equipment 

•Residual Handling a Equipment Use end Misc 11 Residual Handling 

• 

• 

• 



GHG Emissions 
a.so 

0.70 

0.60 

~ 0.50 
c 
{!. 
~ 0.40 

::;; 0.30 

0.20 

0.10 

o.oo 
Remedial Remedial Action Remedial Action 

Site Wise 111 Results Alternative 9-2 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 2 of 2 

1.00E+Dl 

9.00E+DO 

8.00E+DO 

7.00E+DO 

•Residua I Handling 6.0DE+DO 

•Equipment Usu and Mlsc i 5.00E+DO 
•Transportation-Equipment ::;; 

4.0DE+DO 
•Transportatlan-Personnel 

•Consumables 3.0DE+DO 

2.00E+DO 

1.0DE+DO 

0.00E+DO 
Longterm Remedial 

Investigation Construction Operations Monitoring Investigation 

Water Consumption 
1.00E+DD 3.00E-04 

9.00E-01 

8.00E-01 
2.SDE-04 

7.00E-01 
2.0DE-04 

6.00E-01 • Resldual Handllng c 
I!! {!. 

~ 5.00E-01 •Equipment Use and Misc u 1.SDE-04 "C .. • TrBnsportatlon.Equlpment ... 
4.00E-01 ::;; 

•TransporlBtlon-Penonnel 
1.0DE-04 

3.00E-01 •Consumables 

2.00E-01 
5.00E-05 

1.00E-01 

O.OOE+DO O.OOE+oo 
Remedial Remedial Action Remedial Action longterm Remedial 

Investigation Construction Operations Monlto~ns Investigation 

Sox Emissions 
1.00E-05 6.00E-05 

9.00E-06 
5.0DE-05 

8.00E-06 

7.00E-06 
4.00E-05 

c 6.00E-06 •Residual Handling c 
{!. {!. 

i 5.DDE-06 •Equipment Use and Misc i 3.00E-05 

::;; 4.00E-06 
•TransportaUon-Equlpment ::;; 
• Transportatlon-Personnel 2.00E-05 

3.00E-06 
•Consumables 

2.00E-06 
1.00E-05 

1.00E-06 

0.DDE+DO D.OOE+DO 

Remedial Remedial Action Remedial Action Longterm Remedial 
Investigation Construction Operations Monitoring Investigation 

Accident Risk - Fatality 
1.6DE-05 1.20E-03 

1.4DE-05 
1.00E-03 

1.20E-05 

8.0DE-04 
l: 1.00E-05 ~ 

~ 
•Residual Handling 

" 
8.0DE-06 •Equipment Use and Misc s 

6.0DE-04 
0 0 ... •Transportatlon-Equlpment i Ii! 6.0DE-06 •Transportat1on-Personnel 

4.00E-04 
•Consumables 

4.0DE-06 

2.00E-04 
2.0DE-06 

O.ODE+DO O.OOE+oo 
Remedial Remedial Action Remedial Action Longterm Remedial 

Investigation Construction Operations Monitoring Investigation 

Total Energy Used 

•Residual Handling 

•Equipment Use and Misc 

• TransportBtlon-Equlpment 

•Transportation-Personnel 

•Consumables 

Remedial Action Remedial Action Longterm 
Construction Operations Monitoring 

NOx Emissions 

•Residua\ Handllng 

•Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

Remedial Action Remedial Action Longterm 
Construction Operations Monitoring 

PM10 Emissions 

•Residua! Handllns 

•Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

Remedial Action Remedial Action longterm 
Construction Operations Monitoring 

Accident Risk - Injury 

•Residua! Handllng 

•Equipment Use and Mlsc: 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

Remedial Action Remedial Action Longterm 
Construction Operations Monitoring 



Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 9-2A 

Phase Activities 
GHG Emissions Total energy Used 

metric ton MMBTU 

c: Consumables 0.00 0.0E+OO 

"iii 0 

:c ·~ 
Ql Cl 

E :;:; 

"' Ql Ql 
0:: > 

-= 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 0.0E+OO 

0.00 O.OE+OO 
0.00 0.00 + 0 

Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Sub-Total 

c: Consumables 0.00 0. + 

:§ 0 
c: ~ "'C 0 
~ Ql 

~ E 
"' Ql <( c: 

0:: 0 
u 

Transportation-Personnel 1.51 1.9E+01 

Transportation-Equipment 0.38 4.9E+OO 
Equipment Use and Misc 6.73 1.8E+02 

Residual Handling 0.00 0.0E+OO 
ub-To I 2.02E+02 

Consumables 0.00 0.0E+OO 

"' .!!! c: 
c: 0 

"'C 0 :;:; 
Ql '"B ~ E 
Ql <( Ql 

0:: c. 
0 

Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 

Equipment Use and Misc 0.00 0.0E+OO 
Residual Han Ii .0 O.OE+OO 
Sub-Total . 0 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 

Equipment Use and Misc 0.00 0.0E+OO 
Residual Handling 0.00 O.OE+OO 

Su ot I 0.69 8.63E+OO 

Total 9.3E+OO 2.1E+02 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
O.OE+OO 

• 

I 
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Water NOx emissions SOx Emissions 
Consum tlon 

gallons metric ton metric ton 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO 0.0 +00 O.OOE+ 0 

NA NA A 
NA 5.6E-04 2.0E-05 

NA 1.2E-04 2.1E-06 
1.2E+04 1.6E-02 1.4E-02 

NA O.OE+OO O.OE+ 
1. 1.68E-02 1. 0 -

NA NA NA 
NA O.OE+OO O.OE+OO 

NA 0.0E+OO O.OE+OO 

O.OE+OO 0.0E+OO O.OE+OO 
N O.OE+OO O.OE+OO 

.0 E 00 . 0 + . 0 +00 

NA NA NA 
NA 2.5E-04 8.9E-06 

NA O.OE+OO 0.0E+OO 
0.0E+OO O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 

0.00E+OO E 8. E-06 

1.2E+04 1.7E-02 1.4E-02 

Topsoil 
Costing 

Consumption Lost Hours - Injury 

cubic ards $ 
O.OE+OO 0 O.OE+OO 

O.OE+OO 0 2.9E-02 

O.OE+OO 0 0.0E+OO 

O.OE+OO 0 9.0E-03 
O.OE+OO $0 3.8E-02 

• 

PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
.OOE 00 0. E+O 0.0 00 

NA NA 
1.1E-04 3.1E-05 2.5E-03 
1.0E-05 1.6E-06 1.3E-04 
2.3E-03 4.1E-06 1.0E-03 
O.OE+OO O.OE+OO O.OE+OO 
2.38E-03 3.65E-05 3.64E-03 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 

O.OOE+O .0 +00 O.OOE+OO 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
0.0E+OO O.OE+OO 0.0E+OO 
5. E-05 .40E-05 1.13E-

2.4E-03 5.1E-05 4.BE-03 

Total Cost with 
Footprint 
Reduction 

$0 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

Site Wise™ Results Alternative 9-2A 
Residual Action Construction Stage 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

GHG Emissions 

• 18% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 

Water Consumption 

• 100% 
•TransportatioiH>ersannel •Transportation-Equipment 

•Residua I Handling 

SOx Emissions 
• 0.14% 

• 99.85% 
•Transportallori=P'ersannel 

•Residual Handling 

•Transportation-Equipment 

Accident Risk • Fatality 

•Transportation-Personnel •Transportation-Equipment 

Page 1 of3 

•Consumables 

•Equipment Use and Misc 

•Consumables 

Energy Consumption 

• 88o/c 
•Transportation-Personnel 

•Residual Handling 

NOx Emissions 

• 3.31% 

•Transportation-Equipment 

• gs99% 
•Transpai'tiilloii-P'ersannel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling 

PM10 Emissions 

•Consumables •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling 

Accident Risk • Injury 

•Consumables •Transportation-Personnel •Transportation-Equipment 

• Equipment Use and Misc •Residual Handling •Equipment Use and Misc •Residual Handling 



a Consumables 

a Equipment Use and Misc 

a Consumables 

" Equipment Use and Misc 

11 Consumables 

a Equipment Use and Misc 

11 Consumables 

a Equipment Use and Misc 

GHG Emissions 

•Transportation-Personnel 

•Residual Handling 

SlteWise"' Results Altemalive 9-2A 
Long Term Monitoring Stage 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page2 of 3 

Energy Consumption 

a Transportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

a Transportation-Personnel "Transportation-Equipment o Consumables a Transportation-Personnel "Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

SOx Emissions PM10 Emissions 

l!I 100.00% 

•Transportation-Personnel a Transportation-Equipment 11 Consumables a Transportation-Personnel a Transportation-Equipment 

•Residual Handling a Equipment Use and Misc a Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

DTransportation-Personnei aTransportation-Equlpment "Consumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc "Residual Handling 

• 

• 

• 



Site Wise"' Results Alternative S-2A 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, IIrinois 

2 
{! 

ii 
" ::il 
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,g 
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" {! 

i 8.00E-03 

::il 
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O.OOE+oo 

Remedial Remedial Action Remedial Action 
Investigation Construction Operations 

Longterm 
Monltortng 

SOx Emissions 

Remedial Remedial Action Remedial Action Longterm 
Investigation Construction Operations Monitoring 

Accident Risk - Fatality 

Z: 2.50E-05 -t-------
= ... ll 
'Ii 2.00E-05 

! 1.50E-05 +------

Remedial Remedial Action Remedial Action Longterm 
Investigation Construction Operations Monitoring 
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•Residual Handnng 

• Equipment Use and Misc 

•Transportation-Equipment 

• Transpormtlon-Personnel 

•Consumables 

•Residua! Handllng 

• Equipment Use and Misc 

•Transportatlon..£qulpment 

•Transportation-Personnel 

•Consumables 

•Residua! Handling 

•Equipment Use and Misc 

•Transportatlo~qulpment 

•Transportation-Personnel 

•Consumables 

•Residua! Hamlllng 

• Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

• ConsumabJes 

Total Energy Used 

1.50E+o2 +-------
~ 
~ 1.00E+o2 +------

O.OOE+oo 
Remedial Remedial Action Remedial Action Longterm 

Investigation Construction Operations Monitoring 

NOx Emissions 
1.BOE-02 

1.60E-02 

1.40E-02 

1.20E-02 

" {! 1.00E-02 

i 
::il 

8.00E-03 

6.00E-03 

4.00E-03 

2.00E-03 

O.OOE+oo 
Remedial Remedial Act1on Remedial Action Longterm 

Investigation Construction Operations Monitoring 

PM10 Emissions 
2.50E-03 

2.00E-03 

" 1.50E-03 
{! 

i 
::il 1.00E-03 

5.00E-04 

O.OOE+oo 
Remedial Remedial Action Remedial Action Longterm 

Investigation Construction Operations Monitoring 

Accident Risk - Injury 
4.00E-03 

3.SOE-03 

3.00E-03 

;:- 2.SOE-03 

" c 
i 2.00E-03 
-" 
ii! 1.SOE-03 

1.00E-03 

5.00E-04 

O.OOE+oO 
Remedial Remedial Action Remedial Action longterm 

Investigation Construction Operations Monitoring 

• Residual Handnng 

• Equlpment Use and Misc 

•Transportation-Equipment 

•Transportation.Personnel 

•Consumables 

•Residual Handling 

•Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

•Residua! Handling 

•Equipment Use end Misc 

• Transportatlon·Equlpment 

• TransportatJorM>ersonnel 

•Consumables 

•Residual Handling 

• Equipment Use and Misc 

• Transpartatlon-Equlpment 

•Transportation.Personnel 

•Consumables 



Technology Module I 
Phase Module Components 

Sta Re Materials 

RAC Well lnstalatlon PVC 
Temporary Equipment 

RAC Decon Pad Liner HOPE 
Temporary Equipment 

RAC Decon Pad Frame Wood 

RAC Fenton Reagent Hydrogen Peroxide 
Subtotal 

Construction Equipment 
DPT Drill Rig, well 

RAC Installation Drill Rig, DPT (diesel) 
Subtotal 

• 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Greenhouse Gas Emissions 
Comments I AssumpUons 

32 wells, 22 feet deep, Assume PVC, 2 In Diameter, Schedule 40, 0.72 
lb/fl 

assume HOPE, Assume 30flx40fl, 3 mm thick, 0.95 g/cm3 
Assume wood, 4x4 In, (30flx40fl pad) 140 fl of Umber, density for pine 
530 kg/m3 
Assume hydrogen peroxide, 4% by weight of 4,500 gel. Assume two 
events 

Assume 5 wells per day, 32 wells, 8 hours per day, 80% ulillzaUon 

... o°" ,o 

Quantity (Units) co,e co, N20 CH, 
Tonnes 

704.00 Ill 1.14 0.57 0.00 O.Q1 

700.47 lbs 1.56 0.83 0.00 O.Q1 

514.68 lbs O.Q1 O.Q1 0.00 0.00 

360.00 lbs 0.66 0.20 0.00 0.00 
3.37 1.60 0.00 0.01 

Tonnes 

44.80 hrs 0.72 0.70 0.00 0.00 
0.72 0.70 0.00 0.00 

Total 4 2 0.00 0.01 

Alternative 1 
Values Input Into SlteWlse as "Other" 

Greenhouse Gas Emissions 

Module N,O CH, 
co2e co, 

(CO,e) (C02e) 
Tonnes 

RI 
RAC 4.09 2.30 1.48 0.31 
RAO 
LTM 

Nole: 1 MWhr = 3412141.4799 BTU, 1MMTBU = 10"6 BTU 

• 

Criteria Pollutant Emission Energy Water 

NO, so. PM10 Consumption Consumption 

MWhr RBI X 1000 

0.00 0.00 0.00 20.96 1.21 

0.00 0.00 0.00 9.17 0.25 

0.00 0.00 0.00 O.Q1 0.00 

0.00 0.00 0.00 5.07 0.00 
0.00 0.01 0.00 35.20 1.47 

MWhr RBI X 1000 

O.Q1 o.oo 0.00 5.48 
0.01 0.00 0.00 5.48 0 
0.01 0.01 0.00 41 1 

Criteria Pollutant Emission Energy Water 
Consumption Consumption 

NO, so, PM10 

MMBTU gal 

0.01 O.Q1 0.00 138.79 1,465.79 

• 



• SiteWise™ Resul.tive 9-3 
Site 9-Camp Moffett Ravine Fill, Na ining Center Great Lakes 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 9-3 

Activities 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handlin 

u Tot I 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Sub-Total 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
s To 

SU ables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 

b-Total 

Total 

Remedial Alternative 
Phase 

Remedial Investigation 
Remedial Action 
Construction 
Remedial Action 
Operations 
Longterm Monitoring 
Total 

GHG Emissions Total energy Used 

me let MMBTU 

.0 . E+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 

.00 + 
0. OE+ 

0.00 O.OE+OO 
9.30 1.2E+02 
62.37 8.1E+02 

403.20 3.1E+04 
301.00 5.4E+03 
775.88 .7 + 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 
0.00 0.00 0 

0.00 O.OE+OO 
0.69 8.6E+OO 
0.00 0.0E+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 

.69 . 3E+O 

7.8E+02 3.7E+04 

Non-Hazardous 
Hazardous Waste 

Waste Landfill 
Landfill Space 

S ace 
tons tons 

O.OE+OO O.OE+OO 

1.6E+04 0.0E+OO 

O.OE+OO 0.0E+OO 

O.OE+OO O.OE+OO 
1.6E+04 O.OE+OO 

Great Lakes, 111inois 
Page 1of1 

Water 
NOx emissions SOx Emissions 

Consum tlon 
gallons metric ton metric ton 

A A NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
A 0.0 0 O.OE+OO 
+00 0.00 0 .0 

NA NA NA 
NA 3.4E-03 1.2E-04 
NA 2.0E-02 3.5E-04 

2.5E+03 4.6E-01 1.3E-01 
NA 1.0E+OO 5.3E-01 

+03 1.51E+OO 6.65E-01 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 
E 0 0.00 + .0 E 00 

N 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

0. E+OO 2.54E-04 8.94E-06 

2.5E+03 1.5E+OO 6.GE-01 

Topsoil 
Consumption Costing Lost Hours • Injury 

cubic ards $ 
0.0E+OO O.OE+OO 

1.0E+04 0 5.BE-01 

O.OE+OO 0 0.0E+OO 

O.OE+OO 0 9.0E-03 
1.0E+04 $0 5.9E-01 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatallty Injury 

NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

+00 .OE+OO O.OE+OO 
O.OOE+OO 0.0 +00 O.OOE+OO 

NA NA NA 
7.0E-04 1.9E-04 1.5E-02 
1.7E-03 1.5E-04 1.2E-02 
4.1E-02 8.0E-05 2.0E-02 
2.8E+OO 3.1E-04 2.5E-02 

2.8 + 7.31E-04 .2 E-02 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.00 0.00 + 0 0.0 E 0 

NA A 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+ O.OE+OO O.OE+OO 

5.15E-05 1.40E-05 1.13E-03 

2.9E+OO 7.5E-04 7.4E-02 

Total Cost with 
Footprint 
Reduction 

$0 



a Consumables 

11 Equipment Use and Misc 

•Consumables 

a Equipment Use and Misc 

a Consumables 

•Equipment Use and Misc 

SiteWise ™ Results Alternative 9-3 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page 1 of3 

GHG Emissions Energy Consumption 

a 83.0% 
•Transportation-Personnel a Transportation-Equipment 11 Consumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

El 30.22% 

aTranspo:bl~rl?~rsonnel a Transportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc "Residual Handling 

SOx Emissions PM10 Emissions 

D 0.06% 

a Transportation-Personnel a Transportation-Equipment a Consumables a Transportation-Personnel 11Transportation-Equipment 

"Residual Handling a Equipment Use and Misc "Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

Iii 42% / " ... 

·. II 
Cl 21% 

D 17% 

f: •• 

11 Consumables ' • II: I •-.I . a Transportation-Equipment • Consumables a Transportation-Equipment 

a Equipment Use and Misc m Residual Handling "Equipment Use and Misc a Residual Handling 

• 

• 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

SlteWise"' Results Alternative 9-3 
Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 

Great Lakes, Illinois 

GHG Emissions 

• 100% 

•Transportation-Personnel •Transportation-Equipment 

•Residual HandDng 

Water Consumption 

•Transportation-Personnel 

•Residual Handling 

SOx Emissions 

•Transportation-Personnel 

•Residual Handling 

•Transportation-Equipment 

• 100.00% 

•Transportation-Equipment 

Accident Risk - Fatality 

•Transportation-Personnel •Transportation-Equipment 
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Energy Consumption 

•Consumables •Transportation-Personnel •Transportation-Equipment 

• Equipment Use and Misc •Residual Handling 

NOx Emissions 

• 100.00% 

•Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling 

PM10 Emissions 

• 100.00% 

•Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling 

Accident Risk - Injury 

• 100% 

•Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residual Handling • Equipment Use and Misc •Residual Handling 



900.00 

800.00 

700.00 

600.DO 

2 
~ SOD.DO 

-!! 
tl 400.00 
:; 

300.00 

200.00 

100.00 

0.00 

3.00E+03 

2.SOE+Q3 

2.00E+03 
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~ 1.SDE+Q3 
~ 

1.00E+o3 

S.OOE+02 

O.OOE+OO 

7.00E-01 

6.00E-01 

5.00E-01 

~ 4.00E-01 

i 3.00E-01 

2.00E-01 

1.00E-o1 

O.OOE+OO 

8.00E-04 

7.00E-04 

6.00E-04 

f S.OOE-04 

ii 4.00E-04 

-= ili! 3.00f-04 

2.00E-04 

1.00E-04 

O.OOE+<lO 

1.SE+04 

........ 
1.4E+04 

1.2E+04 

E 1.0E+04 . 
1- 8.0E+03 

6.0E+03 

4.0E+o3 

2.0E+03 

O.OE+OO 

Remedial 
Investigation 

Remedtal 
Investigation 

Remedlal 
lnwstlptlon 

Remedlal 
lnvestlptlon 

SiteWJse""' Results Alternative 9-3 
Site 9-Camp Moffett Ravine Fil~ Naval Training Center Great Lskes 

Great Lakes, lll!ncls 
Page3 of3 

GHG Emissions 
4.00E+04 

350E+04 

3.00E+04 

11Resldual Handllna 250E+04 

11 Equlpmem Use and Misc ~ I 2.00E+04 
• TransPorutlon-EQulpmem :; 

•Transportation-Personnel 1.SOE+04 

atonsumabl:es 1.00E+04 

S.OOE+03 

O.OOE+OO 
Remedial Action Remedlal Action Longterm Remedlal 

Construction Open1t1ons Monitoring Investigation 

Water Consumption 
1.60E+OO 

1.40E+OO 

1.2DE+OO 

a Residua! HandDna c 
1.DOE+OO 

a Equipment Use and Misc 
{!. 
E 8.00E-01 

• Trat1S9Crt1liDMqulpment 
; 6.00E-01 

• Transpcrt1tion-Per10nnel 

a Consumables 4.00E-01 

2.00E-01 

O.OOE+OO 
Remedial Actlcn Re media I Action Longterm Re med la I 

Construction 0pe .. tloM Monltcrlna lnvest/ptlon 

SOx Emissions 
3.SOE+OO 

3.00E+OO 

2.SOE+OO 

11Res1dual Handllna ! 2.00E+OO 
•Equipment ua and Misc i 1.SOE+OO a Transpc!'Mlon-Equlpmem 

DTransportatlon-PersanNll 

""""""""'"' 
1.00E+OO 

5.00E-01 

O.OOE+DO 

Remedial Action Remedial Action Longterm Remedial 
Construction Operations Monltorlna lnvestlptlon 

Accident Risk - Fatality 
8.00E-02 

7.00E-OZ 

6.00E--02 

DResldual Handlin&: ~ 5.00E-02 

a Equipment Use and Mbc ~ 
i; 4.00E-02 

•Trarupcirtatlo~ulpmem 

~ 3.00E-02 DTransportl'tlon-Pem>nnel 

DCcnsumables 2.00E-02 

1.00E-02 

O.OOE+OO 
Remedial Action Re med la I Action Longterm Remedlal 

Construttlcn Operations Monitoring Investigation 

Non-Hazardous Waste Landfill Space 
1.2E+o4 

1.0E+D4 

8.DE+o3 

i! = 6.0E+o3 

~ 
4.0E+<l3 

2.0E...03 

Q.OE+<lO 

Total Energy Used 

Re media! Action Remedlal Action Longterm 
Construction Opel"lltlons Monitoring 

NOx Emissions 

Rema dial Action Remedlal Action Longterm 
Construction Operations Mon1tar1111 

PM10 Emissions 

Remedial Action Remedial Action langlenn 
Construction Operations Monltcrlns 

Accident Risk - Injury 

RerMdial Action Remedial Action Longterm 
Construction Operations Monitoring 

Topsoil Consumption 

Remedial Investigation RemedlalActlon Remedial Action Longterm Monitoring Remedial lnvestlptlon Remedial Action RemedlalActlon 
Construction Operations Construction Operations 

• 
a Residua I Handling 

a Equipment Use and Mist 

11 Transparution-Equlpment 

DTransportatioJ1..Personel 

"'°""""" .... 

11Re5ldualHllndllng 

a Equipment Use and Misc 

• Transporution-Equlptnent 

aTransportatlon-Personnet 

DCoMUmables 

aResldual Handling • 11 Equipment Use alld Misc 

aTranspcrtatlcn-Equlpmem 

•Transportation-Personnel 

.""""""",., 

• Raldual HandDna 

•Equipment use and Misc 

a Transportatloll-&lulpment 

•Transportation-Personnel 

a Consumables 

• Longterm Monitoring 



• • • 
GSRx Results AltemaUve 9-3 

Site 9-Camp Moffatt Ravine Fiii, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Greenhouse Gas Emissions : Criteria Pollutant Emission Energy Water Technology Modula I 
Phase _ _ _ _ _ __ ~".'!"~& l:_O!l!~ll_ents 

StaRe_ Materials 
Comments f Assump,_l_lo_n_s ________ ~ty-'_ (Units)_:_ COz! __ ~_!-___ - N~ - -- -CH~- ,- -NO. - -- so. -PM10 ConsumpUon Consumption 

______ T_o_nne,s_ ---~-:::-_~--=----- - ----MWhr _____ !lar x1ooo · 
Temporary Equipment 

RAC Decon Pad Liner HOPE 
Temporary Equipmeni 

RAC : Dacon Pad Frame Wood 
RAC __ .Backfill, common fill Soil 
RAC Backfill, vegeteUve soil Soil 
RAC Seeding, mulch Mulch 
RAC Seeding, ferllllzer Fertilizer 

Subtotal 
Construction Equipment · _ 

- DPT Drill Rig, DPT (dlesei) RAC 

RAC Excavator, 2.5 CY 

RAC Excavator, 2.5 CY 

RAC Dozer, 140 hp 
RAC ·Compactor 125 hp 

Excavator, Hydraulic, 2 
CY (diesel) 
Excavator, Hydraulic, 2 
CY (diesel) 
Dozer, 140 HP (DB) w/A 
Blade (diesel) 
Compactor 120 hp 

assume HOPE, Assuma 30ftx40ft, 3 mm thick, 0.95 g/cm3 
'Assume wood; 4x4 in; (30ftx40ft pail) 140 fl of Umber, deriSJiy for-pine 
,530kg/m3 - - . 
9,977 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 

· 450 cy, as8ume 1 ~ to_n/cy, iooo lb/io~. assume soil 
29 msf, assume mulch _ass_u111e._ ~O_ lb pe!_~f __ 

_ !29 msf, assume farUlizer, assume 20 lb par smf 

4 days, 8 hours per _day,-80% utillzailon 

40 days, 8 hours par day, BO% uUllzatlon 

30 days, 8 hours per day, ~0_% uUilzaUon 

'30 days, 8 hours par day, 80% utilization 
t 30 days, 8 houri per day, eoo/; uUllzaUon - -

Tractor (agricultural , 
RAC tractor equipment), 250 hp, diesel 1 day, 8 hours per day, 80% uUllzaUon 

Hydromulcher 15 hp - · - - -- -
RAC hydromulcher (gasoline) 1 day, 8 hours per day, _80% uUllzaUon _ 

Subtotal 

l_ ---

o"v ,a .... 

- !- ; --T I i 
__ J00.~11b_s_ 1.56 -; _0.~3 _1 _o~_ 0.01 I D.oo_,_ OlJQ_ o.oo 

514.68
1 
lbs 0.01 • 0.01 1 o.oo ~- -o.-~~I o.oo o.oo o.oo 

120,031,000.00 rbs 312.21-:-312211 o.oo o.oo ! o~oo--1·--0:00 . o.oo 
:-.:1:~0.000.oo:itis- 14.08- :-14~08 -! . o.oo_!_ o:oo -, o.cio_l_o.oo--,- --0.00 

1,450.00 lbs 0.4B_.: 0:16 .-o:oo_ .- o.oo --,-- o.oo - '--o.oo- - o.oo 

I 

- --580.oo:ibs - 0.12 -0.12-1- o.oo 1 0.00-1 o.cio ! -0.00---,- o.oo 
- - - -329.il4 3ia.oo i>.00 - 0.01 • · o.oo · 0.01 o.oo 

2s:So_lirs ' 

25B.OO hrs 

192.00 hrs 

192.00 hrs 
192.00 hrs 

6.40 hrs 

6.40,hrs 

Total I I 

Alternative 1 

Tonnes 
o.41 o.40 · - -o:o_o_ - - o.iio --i- -o.oo 

24.B1 24.81 o.oo_ i 
I 

o,oq 1 0.1B 

18.61 0.00 0.00 __ 1 __ 0.12 ! -, 
0.00 ! 0.08 
0.00_ - ,- 0.06 

11.51 11.51 I o.oo 
-7.68 __ -_1_,68- I - o.oo 

i -1· 

-0,48. - ~- 0.48 0.00 0.00 0.00 

0.05 0.05 I 0.QQ 0.00 0.00 
63.55 63.54 o.oo· o.oo · 0A2 
393 I 392 I o.oo I 0.01 I 0.42 

1-
I 

I 

Values lnout Into SlteWlsa as "Other" 

o.oo 

0.Q_5 

0.03 

0.02 
o.o_o 

O:!JO 

0.00 
0.10· 
0.11 I 

0.00 

0.01 

0.01 

0.01 
<i.01 

0.00 

0.00 
0.04 
0.04 

9.17 0.25 

0.01 0.00 
8250.39 0.00 
372.12 0.00 
5.19 0.00 
13.11 0.26 

8649.98 0.52 
MWhr Ralx 1000_ 
3.13 

112.63 

84.47 

61.79 
35'.48 

1.72 

0.21 
299.43 0 

I 8,949 I 

Greenhouse Gas Emissions Criteria Pollutant Emission Energy Water 
· Consumption Consumption 

Module 
CO.e • co, (CNO,o I (CCOH• l 

. , ,a ,e 
NO. so. PM10 

:---- --------~-TOn-niS--" ---- ---- --

RI 
RAC 
RAO 

LTM 

- - -

392.59 391.54 0.90' 

Note: 1MWhr=3412141.4799 BTU, 1MMTBU = 10"6 BTU 

0.42. 0.11 0.04 30,535.40 517.32 



Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 9-3A 

Activities 
GHG Emissions Total energy Used 

metric ton MM BTU 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Sub-Total 0.00 O.OOE+OO 

Consumables .0 O.OE+OO 
Transportation-Personnel 10.84 1.4E+02 
Transportation-Equipment 62.57 8.2E+02 
Equipment Use and Misc 408.48 3.1E+04 
Residual Handling 300.69 5.4E+03 
Sub-T tal 7 2.5 .72E+ 4 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 0.0E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Sub-Total 0.00 O.OOE+OO 

0.00 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 0.0E+OO 
s 0. . 3 

Total 7.8E+02 3.7E+04 

Hazardous Waste 
Landfill Space 

tons 
0 

O.OE+OO 

O.OE+OO 

• 

Page 1of1 

Water NOx emissions SOx Emissions 
Consum tlon 

gallons metric ton metric ton 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA 0.0E+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO 

A 
NA 4.0E-03 1.4E-04 
NA 2.0E-02 3.5E-04 

1.3E+04 4.7E-01 1.4E-01 
NA 1.0E+OO 5.3E-01 

1. 9E+ 1. 3E+ 0 6.7 

NA NA NA 
NA 0.0E+OO 0.0E+OO 
NA 0.0E+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO 0.0E+OO 

0.0E+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

0.00 2. E E-

1.3E+04 1.5E+OO 6.BE-01 

Topsoil 
Costing 

Consumption Lost Hours • Injury 

cubic r 
. E 00 .OE+OO 

1.0E+04 0 6.1E-01 

O.OE+OO 0 O.OE+OO 

0 9.0E-03 
-01 

• 

PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 

+00 0. E+OO 0.00E+OO 

A NA 
8.1E-04 2.2E-04 1.8E-02 
1.7E-03 1.5E-04 1.2E-02 
4.3E-02 8.4E-05 2.1E-02 
2.8E+OO 3.1E-04 2.5E-02 

2. +00 -0 .60E- 2 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO 0.0E+OO O.OE+OO 

O.OOE+OO . OE+ 00 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
.15E-05 . 0 -0 1.13E-03 

2.9E+OO 7.BE-04 7.7E-02 

Total Cost with 
Footprint 
Reduction 

$0 

• 



•Consumables 

• Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

Site Wise"' Results Alternative 9-3A 
Residual Action Construction Stage 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of3 

GHG Emissions Energy Consumption 

• 1% • 8% 

•Transportation-Personnel •Transportatiol'l-Equipment 

•Residual Handling 

Water Consumption 

• 100% 
•Transportation:l'ersonnel 

•Residual Handling 

SOx Emissions 

• Transportatiol'l-Personnel 

•Residual Handling 

• Transportatiol'l-Equlpment 

•Transporta!iol'l-Equipment 

Accident Risk - Fatality 

• 20% 

• 11"1< 
• Transportatiol'l-Personnel • Transportatiol'l-Equipment 

• 83.0% 
•Consumables • Transportatiol'l-Personnel • Transportatiol'l-Equipment 

•Equipment Use and Misc •Residual Handling 

NOx Emissions 

30.96% 

•Consumables •Transportation-Personnel •Transportation-Equipment 

•Equipment Use and Misc •Residua I Handling 

•Consumables 

•Equipment Use and Misc 

• 32° 

•Consumables 

PM10 Emissions 
• 0.03% 

•Transportation-Personnel 

•Residual Handling 

•Transportatiol'l-Equlpment 

Accident Risk - Injury . 

• 16% 

• Transportatiol'l-Equipment 

•Equipment Use and Misc • Residual Handling •Equipment Use and Misc •Residual Handling 



11 Consumables 

•Equipment Use and Misc 

"Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

GHG Emissions 

a Transportation-Personnel 

11 Residual Handling 

SlteWise ™ Results Altematlve 9-3A 
Long Term Monitoring Stage 

Site 9-Camp Moffett Ravine Fill, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 2 of 3 

Energy Consumption 

11100% 

a Transportation-Equipment 1:11 Consumables a Transportation-Personnel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

mTransportation-Personnel a Transportation-Equipment 11 Consumables 11 Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

SOx Emissions PM10 Emissions 

• 100.00% fl 100.00% 

a Transportation-Personnel •Transportation-Equipment a Consumables 11 Transportation-Personnel a Transportation-Equipment 

11 Residual Handling a Equipment Use and Misc m Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

Cl 100% ICI 100% 

a Transportation-Personnel a Transportation-Equipment a Consumables aTransportation-Personnel aTransportation-Equipment 

•Residual Handling a Equipment Use and Misc " Residual Handling 

• 

• 

• 



• 

• 

• 

SlleWlse"' Results Altemativa B-3A 
Sita 9-Camp Moffel! Ravine Fill, Naval Training C.-Great Lakes 

GreatLBlces, 11nno1s 

GHG Emissions 

600-0D+-----
~ 
~ 500.00 +------

I .... co+-----
:& 

Remedlal Remedlll Aalon Remedhll Actlcn Longtenn 
lnvestlptlcn Construction Operations Monltgr1ng 

Water Consumption 

I!! 8.00E+03 +----
.l! 
a 6.DOE+m +-----

Remedlal Remedial Actlcn Remedial Actlcn lcngtenn 
lnvatlptlon Constructfcn Operations Monitoring 

SOx Emissions 

c: 5.DOE-01 t-----J 
~ I 4.DOE-01 +-----..., 
:& 

3.DDE-01 +------

Remedial Remedial Action Remedlll Action LDngterm 
lnvestlptlcn Constrw:tlon Operatlcns Mon?tculna 

Accident Risk - Fatality 

!i 6.00£-04 

jj S.ODE ... +-----i ........ +-----
3.DOE-04 ;-----

Remedial Remedlal Actlan Remedial Action Longterm 
lnvestlptlon Can5tructkm Operations Mon1tortn1 

Page 3 ol3 

•Residual Handllng 

• Equipment Ult and Misc 

• T111nspart1t1on-Equlpment 

•T111nsportat1on-Personnel .............. 

•ResldualHandlina; 

• Equlpment USe and Misc 

•Transpcmatlcn-Equlpment 

•Transpcrtatlcm-PerJDI 

""""""" .... 

•ResldualHandllna: 

•Equipment Usa and Mlsc 

•Tmispo~ulpr1'1£11t 

•Tninspartaticn-Jll!mmnel 

•camum.bla 

•Residual Handllna 

•EqulpmemUseandMisc 

•Transpcrtlrtlon-Equlprnent 

•Transpcrtatlon-Permnnel .............. 

2.SDE<-04+-----

i 2.00E+04 +----
:& 

Total Energy Used 

Remedial RemedialActlonR2l'nedlalAct1on Lonttenn 
Investigation Construaion Operations Monltorini 

NOX Emissions 

c 
~ LOOE+OD +------
l! i 8.0DE-01 +------

6.00E~l +------

Re'ITledial Rernedlal ActlcnRemedlal AcUgn Longterm 
lnwstlptton Construction Operations Mcnltortna 

PM10 Emissions 

§ 2.0DE+OD +------

11.SDE+OD +------

Remedial Remedlal ActlcnRemei:ilal Aa1on LDngte:rm 
lnvestlptlon Construction Operations Monitoring 

Accident Risk- Injury 

~5..DaE.c.2 +-----
? i 4.00E-02 +------

~ 3.00E-Ql +------

Remedlal Remedlal Action Remadlll ActJan Lc:natmm 
lnvestlgatlan ConstrucUcn Operations Monltarlng 

Non-Hazardous Waste Landfill Space Topsoil Consumption 

G 1.0E-t04 

~8~E+03 +--------

8.0E+IB +-------

! 6.CE+03 +--------
~ 

•hsldull Handling 

• &julpmem. Use and Misc 

• Tnnsponatlon-Equlpmerrt 

•Tninspormion-Personnel 

•Consumables 

•ResldualHandlln& 

• Equipnent Use and Misc 

•Tninsponatbn-Equlpment 

•Transponation-P!:rscnnel 

•Consum1ble1 

•ResldualHlndllna 

•Equipment Use and Misc 

•Transportatlon-EqulpJMtrt 

•Transportatlc~nel 

•consumables 

•ResldulllHlndllng 

•Equipment Use and Misc 

•Transpormlcn-Equlpmem. 

• Transpmtatlon-Persannel 

•Ccnmnable:s 

Remedlal lnvestlptlcm Rernecllal Aalcn Remecfial Actlan l.Dngterm Monltorlna Remedial Investigation Remedial Action Re:medlal Act.Ian l.Dngtenn Mcnltcrtng 

Consttuctlon Opem!cns Ccnmvctlon Opentlcns 



Technology Module I 
Phase 

Stage Materials 

RAC Well lnstalaUon 
Temporary Equipment 

RAC Decon Pad Liner 
Temporary Equipment 

RAC Decon Pad Frame 
RAC Backllll, common fill 
RAC Backllll, vegetative soil 
RAC Seeding, mulch 
RAC Seeding, fertilizer 

RAC Fenton Reagent 
Subtotal 

Construction Equipment 
RAC DPT 

RAC Excavator, 2.5 CY 

RAC Excavator, 2.5 CY 

RAC Dozer, 140 hp 
RAC Compactor 125 hp 

RAC tractor 

RAC hydromulcher 
DPT Drill Rig, well 

RAC installation 
Subtotal 

~"'· 

• 

Module Components 

PVC 

HOPE 

Wood 
Soll 
Soll 
Mulch 
Fertilizer 

Hydrogen Peroxide 

Drill Rig, DPT (diesel) 
Excavator, Hydraulic, 2 
CY (diesel) 
Excavator, Hydraulic, 2 
CY (diesel) 
Dozer, 140 HP (06) w/A 
Blade (diesel) 
Compactor 120 hp 

Tractor (agricultural 

Sile 9-Camp Moffett Ravine Fifi, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Greenhouse Gas Emissions 
Comments I AssumpUons QuanUty (Units) C02e C02 N20 CH, 

Tonnes 
32 wells, 22 feet deep, Assume PVC, 2 in Diameter, Schedule 40, 0.72 
lb/ft 704.00 If! 1.14 0.57 0.00 0.01 

assume HOPE, Assume 30flx40ft, 3 mm thick, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 0.01 
Assume wood, 4x4 In, (30ftx40ft pad) 140 fl of Umber, density for pine 
530 kg/m3 514.68 lbs 0.01 0.01 0.00 0.00 
9,977cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 29,931,000.00 lbs 312.21 312.21 0.00 0.00 
450 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 1,350,000.00 lbs 14.08 14.08 0.00 0.00 
29 msf, assume mulch assume, 50 lb per msf 1,450.00 lbs 0.46 0.16 0.00 0.00 
29 msf, assume fertlllzer, assume 20 lb per emf 580.00 lbs 0.72 0.72 0.00 0.00 
Assume hydrogen peroxide, 4% by weight of 4,500 gal. Assume two 
events 360.00 lbs 0.66 0.20 0.00 0.00 

330.84 328.77 0.01 0.01 

Tonnes 
4 days, 8 hours per day, 80% uUllzaUon 25.60 hrs 0.41 0.40 0.00 0.00 

40 days, 8 hours per day, 80% utlllzaUon 256.00 hrs 24.81 24.81 0.00 0.00 

30 days, 8 hours par day, 80% ullllzaUon 192.00 hrs 18.61 18.61 0.00 0.00 

30 days, 8 hours per day, 80% uUlizaUon 192.00 hrs 11.51 11.51 0.00 0.00 
30 days, 8 hours per day, 80% uUllzaUon 192.00 hrs 7.68 7.68 0.00 0.00 

equipment), 250 hp, diesel 1 day, 8 hours per day, 80% uUllzaUon 6.40 hrs 0.48 0.48 0.00 0.00 
Hydromulchar 15 hp 
(gasoline) 1 day, 8 hours per day, 80% utilization 6.40 hrs 0.05 0.05 0.00 0.00 

Drill Rig, DPT (diesel) Assume 5 wells per day, 32 wells, 8 hours per day, 80% utilization 44.80 hrs 0.72 0.70 0.00 0.00 
64.27 64.24 0.00 0.00 

I Total I I 395 I 393 I 0.01 I 0.02 

Altamatlve 1 
S • Ra,,, Values Input Into SlteWlse as "Other" . .,. 

.J l@SRx\ 
Greenhouse Gas Emissions 

Module 
C02 

N20 CH4 
C02e • )!=-- ~ (CO,e) (CO,e) 

0 
0 ... Tonnes ,o 

RI 
RAC 395.11 393.01 1.77 0.33 
RAO 

LTM 
Note: 1MWhr=3412141.4799 BTU, 1MMTBU = 10"6 BTU 

• 

Criteria Pollutant Emission Energy Water 

NO, so. PM,0 ConsumpUon Consumption 

MWhr gal x 1000 

0.00 0.00 0.00 20.96 1.21 

0.00 0.00 0.00 9.17 0.25 

0.00 0.00 0.00 0.01 0.00 
0.00 0.00 0.00 8250.39 0.00 
0.00 0.00 0.00 372.12 0.00 
0.00 o:oo 0.00 5.19 0.00 
0.00 0.00 0.00 13.11 0.26 

0.00 0.00 0.00 5.07 0.00 
0.00 0.01 0.00 8878.01 1.73 

MWhr gal x 1000 
0.00 0.00 0.00 3.13 

0.16 0.05 0.01 112.63 

0.12 0.03 O.D1 84.47 

0.08 0.02 0.01 61.79 
0.06 0.00 0.01 35.48 

0.00 0.00 0.00 1.72 

0.00 0.00 0.00 0.21 

0.01 0.00 0.00 5.48 
0.43 0.10 0.04 304.90 0 

I 0.43 I 0.11 I 0.04 I 8,981 I 2 

Energy Water Criteria Pollutant Emission 
Consumption Consumption 

NO, so. PM,0 

MMBTU gal 

0.43 0.11 0.04 30,642.90 1,727.78 

• 



APPENDIX C-3-3 SITE 21 

• 

• 



• SiteWise ™ Results .ve 21-2 
Site 21-Building 1517/1506 Area, Na nlng Center Great Lakes 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 21-2 

Activities 
GHG Emissions Total energy Used 

ct MMB 

ables 0. 0 O.OE+OO 
Transportation-Personnel 0.00 0.0E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 

si ual and ling 0.00 O.OE+OO 
Su -T t I 0.00 .OOE+OO 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 0.0E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
s otal 0.00 + 

ons ma las 0.00 0.0E+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 0.0E+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 

u -Total .00 .0 E 00 

Consumables 0.00 + 0 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Sub-Total 0.69 8.63E+OO 

Total 6.9E-01 8.&E+OO 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

O.OE+OO 

0.0E+OO 

E+ 

Great Lakes, Illinois 
Page 1of1 

Water 
NOx emissions SOx Emissions 

Consum tlon 
metric ton metric ton 

NA NA 
NA 0.0E+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

0.00E+OO O.OOE+OO O.OOE+ 0 

NA NA NA 
NA 0.0E+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO 0. 0 +O .OOE+O 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO 0.0E+OO 

.OOE+ O.OOE 00 0.00E+O 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO 0.0E+OO 

0.0E+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

O.OOE+OO 2.5 E-04 8.94E-06 

O.OE+OO 2.SE-04 8.9E-06 

Topsoil 
Costing Consumption Lost Hours - Injury 

cubic rds $ 
O.OE+OO 0 O.OE+OO 

O.OE+OO 0 0.0E+OO 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 9.0E-03 
E..03 

• 
PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
. OE+OO 0.00E+ 0 +00 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
0.00 + 0 . OE+ 0 .OOE+ 0 

NA NA NA 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO 0.0E+OO O.OE+OO 
.0 E 00 .00 00 0. E 0 

NA N A 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO 0.0E+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
O.OE+OO 0.0E+OO O.OE+OO 
5.15E-05 1.40E-05 1.13E-03 

5.1E-05 1.4E-05 1.1E-03 

Total Cost with 
Footprint 
Reduction 

$0 



a Consumables 

11 Equipment Use and Misc 

aConsumables 

•Equipment Use and Misc 

a Consumables 

•Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

SlteWise ™ Results Alternative 21-2 
Long Term Monitoring Stage 

Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of2 

GHG Emissions Energy Consumption 

• 100% Cl 100% 

11Transportstlon-Per&0nnel 11 Transportation-Equipment a Consumables a T ransportation--Personnel a Transportation-Equipment 

aResfdual Handling a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

Ill 100.00% 

•Transportation-Personnel •Transportation-Equipment a Consumables •Transportation-Personnel •Transportation-Equipment 

•Residual Handllng •Equipment Use and Misc aResldual Handilng 

SOx Emissions PM10 Emissions 

0 100.00% • 100.00% 

a Transportation-Personnel •Transportation-Equipment a Consumables •Transponatlon-Personnel a Transportation-Equipment 

mResldual Handllng •Equipment Use and Misc a Residual Handllng 

Accident Risk • Fatality Accident Risk - Injury 

a Transportation-.Personnel •Transportation-Equipment a Consumables •Transportation-Personnel a Transportation--Equlpment 

a Residual Hendfing a Equipment Use and Misc a Residual Handling 

• 

• 

• 



SiteWiseiu Results Alternative 21-2 
Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 

Great Lakes, llfinois 

!l 0.50 

{!. i 0.40 

GHG Emissions 

::;; 0.30 +------------------

fl 
.!! 
~ 

c 
{!. 

ii 
:!! 

~ 
~ 
~ 
:l!i 
a: 

Remedial 
Investigation 

Remedial Action Remedial Action Longterm 
Monitoring 

l.OOE-+00 

9.00E-01 

8.00E-01 

7.00E-01 

6.00E-01 

5.00E-01 

4.00E-01 

3.00E-01 

2.00E-01 

l.OOE-01 

O.OOE-+00 

1.00E-05 

9.00E-06 

8.00E-06 

7.00E-06 

6.00E-06 

5.00E-06 

4.00E-06 

3.00E-06 

2.00E-06 

1.00E-06 

O.OOE-+00 

1.60E-05 

1.40E-05 

1.20E-05 

1.00E-05 

8.00E-06 

6.00E-06 

4.00E-06 

2.00E-06 

O.OOE-+00 

Remedlal 
lnvest1gatlon 

Remedial 
Investigation 

Remedial 
Investigation 

Construction Operations 

Water Consumption 

Remedial Action Remedial Action 
Construction Operations 

SOx Emissions 

Remedial Action Remedial Action 
Construction Operations 

Longterm 
Monitoring 

Longterm 
Monitoring 

Accident Risk - Fatality 

Remedial Action Remedial Action 
Construction Operations 

Longterm 
Monitoring 

Page 2 of2 

•Residual Handnng 

•Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

•Residua! Handtlng 

• Equlprmmt Use and Misc 

•TranSl)Drtatlon-Equlprnent 

•TransportatlorHle:rsannel 

•Consumables 

• ResldUilt Handling 

•Equipment Use an:d Mist 

•TransportBtlon-Equtpmem 

• Transpott:ation-PeBOflnel 

•Consumables 

• Resldwl Hanc!Dng 

•Equipment Use and Mlsc 

•Transportatlan.fqulpment 

•Transportation-Personnel 

•Consumables 

1.00E+Ol 

9.00E+OO 

8.00E+OD 

7.00E+OO 

6.00E+OO 

~ ::;; 5.00E-+00 
::;; 

4.00E-+00 

3.00E-+00 

2.00E-+00 

1.00E-+00 

O.OOE+OO 

3.00E-D4 

2.SOE-D4 

2.00E-D4 

c 
{!. 

i 1.50E-D4 

::;; 

1.00E-D4 

5.00E-05 

O.OOE-+00 

6.00E-05 

5.00E-05 

4.00E-05 

c 
" .. 
i 3.00E-05 

::;; 

2.00E-05 

1.00E-05 

O.OOE-+00 

1.20E-03 

1.00E-03 

8.00E-D4 
~ 
~ 

]" 
6.00E-D4 ~ 

~ 
4.00E-D4 

2.00E-04 

O.OOE-+00 

Remedial 
Investigation 

Remedial 
Investigation 

Remedial 
Investigation 

Remedial 
Investigation 

Total Energy Used 

•Residual Handllng 

•Equipment use and Misc 

•Transportation-Equipment 

•TramportatloH'ersonnel 

a Consumables 

Remedial Action Remedial Action Longterm 
Construction Operations Monitoring 

NOx Emissions 

•Residua! HandUng 

•Equipment use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

Remedial Action Remedial Action longterm 
Construction Operations Monitoring 

PM10 Emissions 

a Residua! HandDng 

•Equipment Use and Misc 

•Transportatlo~ulpment 

•Transportation-Personnel 

• Consumables 

Remedial Action Remedial Action Longterm 
ConstructlOn Operations Monitoring 

Accident Risk - Injury 

a Residua I Handllng 

a Equipment Use and Misc 

•Transportatlo~ulpment 

a Transportation-Personnel 

• Conwmables 

Remedial Action Remedial Action Longterm 

Construction Operations Monitoring 



Sustainable Remediation - Environmental Footprint Summary 
Alternative 21-2A 

Activities GHG Emissions Total energy Used 

metric ton MM BTU 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Su -T tal .0 E 00 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 2.69 3.4E+01 
Transportation-Equipment 0.41 5.4E+OO 
Equipment Use and Misc 7.15 1.8E+02 
Residual Handling 0.00 0.0E+OO 
S b-Total 10.25 2.15E+02 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 

ub-Total 0.00 O.OOE+OO 

Consumables 0.00 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Sub-T I 0.6 .6 0 

Total 1.1E+01 2.2E+02 

Hazardous Waste 
Landfill Space 

tons 
O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 
+ 

• 

Site 21-Buildlng 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Water 
NOx emissions SOx Emissions 

Consum tion 
gallons metric ton metric ton 

NA NA NA 
NA O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

. OE 0.0 +O 

NA 9.9E-04 3.5E-05 
NA 1.3E-04 3.4E-06 

1.3E+04 1.6E-02 1.5E-02 
NA 0.0E+OO O.OE+OO 

1.35E+04 1.73E- 1. E-02 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 
E+O . 0 .0 +O 

NA NA NA 
NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

.00 0 2. 4E-O E-06 

1.3E+04 1.BE-02 1.5E-02 

Topsoil 
Costing 

Consumption Lost Hours - Injury 

cubic ards $ 
O.OE+OO 0 O.OE+OO 

O.OE+OO 0 4.5E-02 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 9.0E-03 
• E 

• 

PM10 Emissions Accident Risk Accident Risk 

metric ton Fatality Injury 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.00 + O.OOE+OO O.OOE+OO 

NA NA 
2.0E-04 5.5E-05 4.4E-03 
1.1E-05 1.6E-06 1.3E-04 
2.6E-03 4.1E-06 1.0E-03 
O.OE+OO 0.0E+OO O.OE+OO 
. 6 - 3 6.0 E- 5 5.59E-03 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO 0.0E+OO 
O.OE+OO 0.0E+OO O.OE+OO· 

0. E+OO 0.0 E+OO 0.00E+OO 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
5.15E-O 1.40E-05 1.13E-03 

2.9E-03 7.5E-05 6.7E-03 

Total Cost with 
Footprint 
Reduction 

$0 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

SiteWise"' Results Alternative 21-2A 
Residual Action Construction Stage 

Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 

GHG Emissions 

•4% 

•Transportation-PerBDnnel •Transportation-Equipment 

•Residual Handling 

Water Consumption 

•Transportation-Equipment 

•Residual Handling 

SOx Emissions 

• 0.24% 

• Transp:a,~~P!~onnel •Transportation-Equipment 

•Residual Handling 

Accident Risk - Fatality 

• 90% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 

Great Lakes, Illinois 
Page 1 of3 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

• Equipment Use and Misc 

l. 

Energy Consumption 

•16% 

•Transportation.Personnel •Transportation-Equipment 

•Residual Hendling 

NOx Emissions 

• 5.75% 

•Transportation-Equipment 

•Residual Handling 

PM10 Emissions 

• 7.05% 
• 0.39% 

•TransportaUon-Equlpment 

•Residual Handling 

Accident Risk - Injury 

• 19% 

• 79% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 



a Consumables 

•Equipment Use and Misc 

a Consumables 

a Equipment Uae and Misc 

a consumables 

a Equipment Use end Misc 

a Consumables 

a Equipment Use and Misc 

SlteWise™ Results Altemative 21-2A 
Long Term Monitoring Stage 

Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, llllnois 

Page2 of3 

GHG Emissions Energy Consumption 

£1 100% 

•Transportation-Personnel a Transportation-Equipment a Consumables 11Transportatlon-Personnel a Transportation-Equipment 

•Residual Handling a Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

• 100.00% 

11Transportation-Personnel a Transportation-Equipment a Consumables aTransportatio~ersonnel a Transportation-Equipment 

aResidual Handling a Equipment Use and Misc a Residual Handling 

SOx Emissions PM10 Emissions 

B 100.00% 

aTransportation·Personnel aTransportation-.Equipment mConsumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc •Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

a Transportation-Personnel a Transportation-Equipment a Consumables a Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

• 

• 

• 



12.00 

10.00 

8.00 

l!! 
{! 

ii 6.00 .. 
:!l 

4.00 

2.00 

0.00 

1.60E-I04 

1.40E-I04 

1.20E-I04 

1.00E-I04 

l!! 
,g 8.00E..03 
13 

6.00E..03 

4.00E..03 

2.00E..03 

O.OOE..00 

1.60E-02 

L40E-02 

1.20E-02 

1.00E-02 
§ 
ii 8.00E-03 
u 
:!l 

6.00E-03 

4.00E-03 

2.00E-03 

O.OOE..00 

7.00E-05 

6.00E-05 

5.00E-05 

l:' 
'j! 4.00E-05 
I? 
'S 

i 3.00E-05 

2.00E-05 

1.00E-05 

O.OOE..00 

GHG Emissions 

Site Wise"' Results Alternative 21-2A 
Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 

Great Lakes, llDnois 
Page 3 of 3 

L50E..02 +-------
~ 

•Residual Handling 

•Equipment Use and Misc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

~ 1.00E..02 +------

5.00E..01 

O.OOE..00 

Total Energy Used 

Remedlal Remedial Action Remedial Action Longterm Remedial Remedial Action Remedial Action longterm 
lnvestlgatlon Construction Operations Monitoring Investigation Construction Operations Monitoring 

Water Consumption NOx Emissions 
2.00E-02 

1.SOE-02 

1.60E-02 

lAOE-02 

•Residua! Handllng c L20E-02 
{! 

•Equipment Use and Misc 

~ 1.00E-02 
•Transportation-Equipment 

:!l 8.00E-03 
•Transportatton-Pnnel 

• Consumables 6.00E-03 

4.00E-03 

2.00E-03 

O.OOE..00 
Remedlal Remedial Action Remedial Action Longterm Remedial Remedial Action Remedial Action longterm 

Investigation Construction Operations Monitoring Investigation Construction Operations Monitoring 

SOx Emissions PM10 Emissions 
3.50E-03 

3.00E-03 

2.SOE-03 

•Residua! Handling c 2.00E-03 {! 
•Equipment Use and Misc 

~ •Transportatfon-Equlpment LSOE-03 :!l 
•Tra~rsoMel 

•Consumables 1.00E-03 

5.00E-04 

O.OOE..00 
Remedial Remedial Action Remedial Action longterm Remedial Remedial Action Remedial Action longterm 

Investigation Construction Operations Monitoring Investigation Construction Operations Monitoring 

Accident Risk - Fatality Accident Risk - Injury 
6.00E-03 

5.00E-03 

4.00E-03 
;::-•Residual Handling 
" •Equipment Use and Misc s 

3.00E-03 'S 
•Transportation-Equipment ;:; 
•Transportatl~I 

ii: 
2.00E-03 

•Consumables 

1.00E-03 

O.OOE..00 
Remedial Remedial Action Remedial Action longterm Remedial Remedial Action Remedial Action longterm 

Investigation Construction Operations Monitoring Investigation Construction Operations Monitoring 

•Residua! Handling 

•Equipment Use and Mtsc 

•Transportation-Equipment 

•Transportation-Personnel 

•Consumables 

•Residual Handllng 

• Equipment Use and Mist 

•Transportation-Equipment 

• TransporUtlon-Personnel 

•Consumables 

•Residua! Handling 

•Equipment Use and Misc 

•Transportatfon·Equ.lpment 

•Transportatlon--Personnel 

•Consumables 

•Residua! Handlin& 

• Equipment Use and Misc 

• Transportatfo~ulpment 

• Transpartatlon--Personnel 

•Consumables 



Technology Module I 
Phase Module Components 

Sta Re Materials 

RAC Well lnstalation PVC 
Temporary Equipment 

RAC Decon Pad Liner HOPE 
Temporary Equipment 

RAC Decon Pad Frame Wood 

RAC Fenton Reagent Hydrogen Peroxide 
Subtotal 

Construction Equipment 
DPT Drill Rig, well 

RAC installation Drill Rig, DPT (diesel) 
Subtotal 

• 

Site 21-Bulldlngs 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Greenhouse Gas Emissions 

Comments I AssumpUons Quantity (Units) co2e co, N20 CH4 

Tonnes 
32 wells, 15 feet deep, Assume PVC, 2 In Diameter, Schedule 40, 0.72 
lb/ft 480.00 lfl 0.78 0.39 0.00 0.00 

assume HOPE, Assume 30ftx40fl, 3 mm thick, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 0.01 
Assume wood, 4x4 In, (30flx40ft pad) 140 fl of Umber, density for pine 
530 kg/m3 514.68 lbs O.o1 0.01 0.00 0.00 
Assume hydrogen peroxide, 7% by weight of 5,600 gal. Assume two 
events 784.00 lbs 1.44 0.43 0.00 0.00 

3.78 1.65 0.01 0.01 

Tonnes 

Assume 5 wells per day, 32 wells, 8 hours per day, 80% utilization 44.80 hrs 0.72 0.70 0.00 0.00 
0.72 0.70 0.00 0.00 

I Total I I 5 I 2 I 0.01 I 0.01 

AltemaUve 1 
Values lnpu1 Into SlteWlse as "Other" 

Greenhouse Gas Emissions 

Module N20 CH4 
CO,e co, 

(C02e) (CO,e) 
Tonnes 

RI 
RAC 4.50 2.35 1.86 0.29 
RAO 

LTM 
Note: 1 MWhr- 3412141.4799 BTU, 1MMTBU = 10"6 BTU 

• 

Criteria Pollutant Emission Energy Water 

NO, SO, PM10 Consumption Consumption 

MWhr RBI x 1000 

0.00 0.00 0.00 14.29 0.83 

0.00 0.00 0.00 9.17 0.25 

0.00 0.00 0.00 0.01 0.00 

0.00 0.00 0.00 11.05 0.00 
o:oo 0.01 0.00 34.51 1.08 

MWhr RBI x 1000 

0.01 0.00 0.00 5.48 
0.01 0.00 0.00 5.48 0 

I 0.01 I 0.01 I 0.00 I 40 I 

Criteria Pollutant Emission Energy Water 
Consumption Consumption 

NO, so, PM10 

MM BTU gal 

O.o1 O.o1 0.00 136.42 1,080.64 

• 



• SiteWise™ Results.live 21-3 
Site 21-Building 1517/1506 Area, Na ining Center Great Lakes 

Great Lakes, Illinois 
Page 1of1 

Sustainable Remediation - Environmental Footp~int Summary · 
Alternative 21-3 

Activities 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Su -Total 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Sub-Total 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 

0 I 

Consumables 
Transportation-Personnel 
Transportation-Equipment 
Equipment Use and Misc 
Residual Handling 
Sub-T !al 

Total 

Remedial Alternative 
Phase 

Remedial Investigation 
Remedial Action 
Construction 
Remedial Action 
Operations 
Longterm Monito~ing 
Total 

GHG Emissions Total energy Used 

metric ton MM BTU 

.00 . E+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 
0.00 O.OOE+O 

0.00 0.0E+OO 
5.89 7.4E+01 
14.98 2.0E+02 

131.90 9.0E+03 
85.24 1.5E+03 
238.01 E+ 

0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 

0.00 O.OOE+OO 

0.00 O.OE+OO 

0.69 8.6E+OO 
0.00 0.0E+OO 
0.00 O.OE+OO 
0.00 O.OE+OO 

. 69 . 3E 0 

2.4E+02 1.1E+04 

Non-Hazardous 
Hazardous Wasta 

Waste Landfill Landfill Space 
S ace 
tons tons 

O.OE+OO O.OE+OO 

4.4E+03 O.OE+OO 

O.OE+OO 0.0E+OO 

O.OE+OO O.OE+OO 
4.4E+03 O.OE+OO 

Water 
NOx emissions 

trlc ton e 

NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO O.OE+OO 
0.0 00 0. +00 

E+OO .00 00 0. E+OO 

NA NA NA 
NA 2.2E-03 7.7E-05 
NA 4.7E-03 8.3E-05 

1.6E+03 2.1E-01 7.2E-02 
NA 2.9E-01 1.5E-01 

1. + 3 . 7 -01 2.23 

NA NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA 0.0E+OO O.OE+OO 

O.OOE+OO 0. E+OO O.OOE 

NA NA N 

NA 2.5E-04 8.9E-06 
NA O.OE+OO O.OE+OO 

O.OE+OO O.OE+OO 0.0E+OO 
NA O.OE+OO O.OE+OO 

0 . E 00 8. -0 

1.6E+03 5.1E-01 2.2E-01 

Topsoil 
Consumption 

Costing Lost Hours - Injury 

cubic ards $ 
O.OE+OO 0 O.OE+OO 

2.9E+03 0 2.2E-01 

O.OE+OO 0 0.0E+OO 

. E 00 0 9.0E-03 

• 
Accident Risk Accident Risk 

Fatality Injury 

NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
. 00 +00 0 . + 0 +00 

NA NA NA 
4.4E-04 1.2E-04 9.7E-03 
4.2E-04 3.7E-05 3.0E-03 
1.8E-02 3.3E-05 8.3E-03 
8.0E-01 8.7E-05 7.0E-03 
8.22E-01 2.78E-04 2.80E-02 

NA NA NA 
O.OE+OO 0.0E+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.00 + 0.00 + 0 . OE+ 0 

N N NA 
5.1E-05 1.4E-05 1.1E-03 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
5. 5E-05 1.40E-05 1.13E-03 

8.2E-01 2.9E-04 2.9E-02 

Total Cost with 
Footprint 
Reduction 

$0 



GHG Emissions 
CJ6o/o 

SiteWise™ Results Altemative 21-3 
Residual Action Construction Stage 

Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1 of3 

Energy Consumption 

Cl 36o/c 

eConsumabtes 11TransportatiorH>ersonnel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

Water Consumption 

a Consumables aTranspo';l.J~~rsoMel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

SOx Emissions 

a Consumables a Transportation-Personnel a Transportation-Equipment 

m Equipment Use and Misc aResiduaJ Hand~ng 

Accident Risk - Fatality 

c 32o/c 

CJ 43% 

c 12o/c 

a Consumables aTransportation-Pernonnel a Transportation-Equipment 

a Equipment Use and Misc a Residual Handling 

a Consumables 

a Equipment Use end Misc 

a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

ti 83% 
a Transportation-Personnel 

D Residual Handling 

NOx Emissions 

a Transportation.Personnel 

a Residual Handling 

PM10 Emissions 

a Transportation-Equipment 

a Transportatlo~quipment 

D 0.05% 

•Transportation-Personnel a Transportation-Equipment 

a Residual Handling 

Accident Risk - Injury 

c 25% 

D 35% 

•Transportatlon·Personnel a Transportation.Equipment 

a Residua] Handling 

• 

• 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use end Misc 

•Consumables 

•Equipment Use and Misc 

SlteWise™ Results Altemative 21-3 
Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 

Great Lakes, Illinois 
Page2 of 3 

GHG Emissions Energy Consumption 

• 100% 

•Transportatlon-PersoMel •Transportation-Equipment •Consumables • Transportation-.Personnel •Transportation-Equipment 

•Residual HandTing •Equipment Use and Misc •Residual HandTing 

Water Consumption NOx Emissions 

• 100.00% 

•Transportation-Personnel •Transportation-Equipment •Consumables •Transportation-Personnel •Transportation·Equlpment 

•Residual Handling •Equipment Use end Misc •Residual Handling 

SOx Emissions PM10 Emissions 

• 100.00% 

•Transportatio~nnel •Transportation-Equipment •Consumables •Transportatio~ersonnel •Transportation-Equipment 

•Residual Handling •Equipment Use and Misc •Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

• 100% 

•Transportatl~ersonnel •Transportation-Equipment •Consumables •Transportation-Personnel • Transportation--Equipment 

•Residual Handling •Equipment Use end Misc •Residual Handrmg 
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• GSRx Resulls Al·1-3 
Site 21-Bulldlng 1517/1506 Area, Na Ing Center Great Lakes 

Great Lakes, s • Page 1of1 

Technology Module I Greenhouse Gas Emissions Criteria Pollutant Emission Energy Water 

Phase Module Components Comments I Assumpllons Quanllty (Units) CO,e co. N20 CH4 NO, so. PM,0 Consumption Consumpllon 

Stage Materials Tonnes MWhr gal x 1000 
Temporary Equipment 

RAC Decon Pad Liner HOPE assume HOPE, Assume 30flx4011, 3 mm thick, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 0.01 0.00 0.00 0.00 9.17 0.25 
Temporary Equipment Assume wood, 4x4 In, (30flx40ft pad) 140 ft of Umber, density for pine 

RAC Decon Pad Frame Wood 530 kg/m3 514.68 lbs 0,01 O.Q1 0.00 0.00 0.00 0.00 0.00 .0.01 0.00 
RAC Backfill, common fill Soll 2,317 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 6,951,000.00 lbs 72.50 72.50 0.00 0.00 0.00 0.00 0.00 1916.02 0.00 
RAC Backfill, vegetaUve soil Soll 630 cy, assume 1.5 ton/cy, 2000 lb/ton, assume soil 1,890,000.00 lbs 19.71 19.71 0.00 0.00 0.00 0.00 0.00 520.97 0.00 
RAC Seeding, mulch Mulch 41 msf, assume mulch assume, 50 lb per msf 2,050.00 lbs 0.65 0.23 0.00 0.00 0.00 o.oo 0.00 7.33 0.00 
RAC Seeding, fertilizer Fertilizer 41 msf, assume fertilizer, assume 20 lb per smf 820.00 lbs 1.02 1.02 0.00 0.00 0.00 0.00 0.00 18.53 0.37 

Subtotal 95.48 94.30 0.00 0.01 0.00 0.01 0.00 2472.04 0.63 
Construction Equipment Tonnes MWhr gal x 1000 

RAC DPT Drill Rig, DPT (diesel) 4 days, 8 hours per day, 80% uUlizaUon 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13 
Excavator, Hydraulic, 2 

RAC Excavator, 2.5 CY CY (diesel) 20 days, 8 hours per day, 80% utillzaUon 128.00 hrs 12.41 12.41 0.00 0.00 0.08 0.02 0.01 56.31 
Excavator, Hydraulic, 2 

RAC Excavator, 2.5 CY CY (diesel) 1 O days, 8 hours per day, 80% uUlizaUon 64.00 hrs 6.20 6.20 0.00 0.00 0.04 0.01 0.00 28.16 
Dozer, 140 HP (D6) w/A 

RAC Dozar, 140 hp Blade (diesel) 10 days, 8 hours per day, 80% uUlizaUon 64.00 hrs 3.84 3.84 0.00 0.00 0.03 0.01 0.00 20.60 
RAC Compactor 125 hp Compactor 120 hp 10 days, 8 hours per day, 80% uUllzaUon 64.00 hrs 2.56 2.56 0.00 0.00 0.02 0.00 0.00 11.83 

Tractor (agricultural 
RAC tractor equipment), 250 hp, diesel 1 day, 8 hours per day, 80% utillzaUon 6.40 hrs 0.48 0.48 0.00 0.00 0.00 0.00 0.00 1.72 

Hydromulcher 15 hp 
RAC hydromulcher (gasoline) 1 day, 8 hours per day, 80% uUlizaUon 6.40 hrs 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.21 

Sub tots I 25.94 25.94 0.00 0.00 0.17 0.04 0.02 121.96 0 
I Total I I 121 I 120 I 0.00 I 0.01 I 0.17 I 0.05 I 0.02 I 2,594 I 1 

--~ 

Altsmallve 1 
Values Input Into SlteWlse as "Other" 

Greenhouse Gas Emissions Criteria Pollutant Emission Energy Water 
Consumpllon Consumption 

Module N,O CH• 
CO,e co, 

(CO,e) (CO,e) 
NO, so. PM,0 

o" Tonnes MMBTU gal ,o 
RI ... 

RAC 121.40 120.24 1.02 0.15 0.17 0.05 0.02 8,850.70 625.74 
RAO 
LTM 

Note: 1 MWhr = 3412141.4799 BTU, 1MMTBU = 10"6 BTU 



Site 21-Bullding 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Sustainable Remediation - Environmental Footprint Summary 
Alternative 21-3A 

Activities 
GHG Emissions Total energy Used 

metric ton MM BTU 

Consumables 0.00 . E+OO 
Transportation-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 

Residual Handling 0.00 O.OE+OO 

- tal . 0 0.00 + 0 

SU ables 0.00 O.OE+OO 
Transportation-Personnel 7.47 9.4E+01 
Transportation-Equipment 18.44 2.4E+02 
Equipment Use and Misc 134.38 9.1E+03 
Residual Handling 85.24 1.5E+03 
Sub-Total 245.53 . OE+ 

Consumables 0.00 O.OE+OO 
T ransportatlon-Personnel 0.00 O.OE+OO 
Transportation-Equipment 0.00 0.0E+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 
Sub-Tota 0.00 O.OOE+O 

Consum 0.0 O.OE+OO 
Transportation-Personnel 0.69 8.6E+OO 
Transportation-Equipment 0.00 O.OE+OO 
Equipment Use and Misc 0.00 O.OE+OO 
Residual Handling 0.00 O.OE+OO 

To I 06 8.63E+OO 

Total 2.5E+02 1.1E+04 

Hazardous Waste 
Landfill Space 

tons 
.E 0 

O.OE+OO 

O.OE+OO 

O.OE+OO 

• 

Page 1of1 

Water NOx emissions SOx Emissions 
Consum tlon 

gallons metric ton metric ton 

NA NA 
NA O.OE+OO O.OE+OO 
NA O.OE+OO 0.0E+OO 

O.OE+OO 0.0E+OO O.OE+OO 
NA O.OE+OO O.OE+ 

0. E+O 0.00E+OO 00 0 

NA NA NA 
NA 2.SE-03 9.7E-05 
NA 5.8E-03 1.0E-04 

1.4E+04 2.0E-01 7.7E-02 

NA 2.9E-01 1.5E-01 
.3 E+04 .0 . 8E-01 

NA NA NA 
NA O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

NA O.OE+OO O.OE+OO 

O.OOE .0 0 E 

NA NA NA 
NA 2.5E-04 8.9E-06 

NA O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 

NA 0.0E+OO 0.0E+OO 
0.00E+OO E-0 8. E-06 

1.4E+04 5.1E-01 2.3E-01 

Topsoil 
Costing 

Consumption Lost Hours - Injury 

cubic rds $ 
.OE 0 .OE+OO 

2.9E+03 0 2.5E-01 

O.OE+OO 0 O.OE+OO 

O.OE+OO 0 9.0E-03 
$0 2.6E 

• 

PM10 Emissions Accident Risk Accident Risk 

metric ton 
Fatality Injury 

NA 
0.0E+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO 0.0E+OO 
0.0E+OO O.OE+OO O.OE+OO 

O.OOE+OO O.OOE+OO O.OOE+OO 

NA NA NA 
5.6E-04 1.5E-04 1.2E-02 
5.2E-04 4.6E-05 3.7E-03 
1.8E-02 3.4E-05 8.6E-03 
8.0E-01 8.7E-05 7.0E-03 

8. 2 3.20E-04 3.16E-02 

NA NA NA 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
0.0E+OO O.OE+OO O.OE+OO 
. 0 + .OOE+O 0 

NA NA NA 
5.1E-05 1.4E-05 1.1E-03 
0.0E+OO O.OE+OO 0.0E+OO 
O.OE+OO O.OE+OO O.OE+OO 
O.OE+OO O.OE+OO O.OE+OO 
.15 1. E-05 1. 3 

8.2E-01 3.3E-04 3.3E-02 

Total Cost with 
Footprint 
Reduction 

$0 

• 



•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

• Equipment Use and Misc 

SlteWise"' Results Alternative 21..JA 
Residual Action Construction Stage 

Site 21-Building 151711506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

GHG Emissions 

•Transportatlon--Peraonnel •Transportation-Equipment 

•Residual Handling 

Water Consumption 

• 100% 
•Trensportatioii=PBrsoMel 

•Residual Handling 

SOx Emissions 

• 0.04% 

•Transportation-PersonneJ 

•Residual Handling 

•Transportation-Equipment 

33.88% 

•Transportation-Equipment 

Accident Risk - Fatality 

• 27% 

•48% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 

Page 1 of3 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Usa and Misc 

•Consumables 

•Equipment Use and Misc 

•Consumables 

•Equipment Use end Misc 

Energy Consumption 

•1% 

• 83% 
•Transportation-Personnel 

•Rasldual Handling 

NOx Emissions 

•Transportation-Equipment 

• 1.15% 

40.54% 

•Tmnsportation-PersoMel •Transportation-Equipment 

•Residual Handling 

PM10 Emissions 
• 0.06% 

• 97.66% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 

Accident Risk - Injury 

• 39% 

•Transportation-Personnel •Transportation-Equipment 

•Residual Handling 



l!I Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use and Misc 

a Consumables 

a Equipment Use end Misc 

SlteWise ™ Results Altemative 21-3A 
Long Term Monitoring Stage 

Site 21-Building 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 2 of 3 

GHG Emissions Energy Consumption 

11100% 

•Transportation-Personnel •Transportation-Equipment a Consumables a Transportatlon-Per&0nnel a Transportation-Equipment 

a Residual Handling 11 Equipment Use and Misc a Residual Handling 

Water Consumption NOx Emissions 

II 100.00% 

11Transportation.-Personnel a Transportation-Equipment a Consumables •Transportation-Personnel a Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

SOx Emissions PM10 Emissions 

Ill 100.00% 
II 100.00% 

a Transportation-Personnel a Transportation-Equipment a Consumables •Transportation-Personnel m Transportation-Equipment 

m Residual Handling a Equipment Use and Misc a Residual Handling 

Accident Risk - Fatality Accident Risk - Injury 

11100% 

a Transportation-Personnel a Transportation-Equipment a Consumables • Tranaportation-PerBonnel 11: Transportation-Equipment 

a Residual Handling a Equipment Use and Misc a Residual Handling 

• 

• 

• 



• 

• 
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Remedial Investigation RemedlalActlcn RemedlalActlon Lontterm Monltortng Remedial Investigation Remedial Action Rernedlal Actlcn 

Construction Openticns Construction Opemlons 

......... _ 
• Equlprrat Use al!d Misc 

•T!a~lpirent 

•T~nel 

"''""'""'''" 

• Raldllill Hlndllna 

•EQulpintnt:UseelldMlsc .,_ 
.,.._....... 
.-..... 

•Re51d!a1Klndlln& 

•EqulprnentU1111ndMlsc 

•Tninspormlon-EquLpinant 

•TranslJ(llUT:lan-Pmlanrmf 

""""""""' 

.................. 
• EqUlpment use and Misc 

•T111f1$p0111tlon-Equlpmi!m: 

•Tra~ ·-

Longterm Monitoring 



Technology Module I 
Phase 

Stage Materials 

RAC Well lnslalallon 
Temporary Equipment 

RAC Decon Pad Liner 
Temporary Equipment 

RAC Decon Pad Frame 

RAC Backfill, common fill 

RAC Backfill, vegetative soil 

RAC Seeding, mulch 

RAC Seeding, fertilizer 

RAC Fenlon Reagent 
Subtotal 

Construction Equipment 
RAC DPT 

RAC Excavator, 2.5 CY 

RAC Excavator, 2.5 CY 

RAC Dozer, 140 hp 
RAC Compactor 125 hp 

RAC tractor 

RAC hydromulcher 
DPT Drill Rig, well 

RAC installation 
Subtotal 

• 

Sile 21-Bulldlng 1517/1506 Area, Naval Training Center Great Lakes 
Great Lakes, Illinois 

Page 1of1 

Greenhouse Gas Emissions 

Module Components Comments I AssumpUons Quantity (Units) CO,e co, N20 CH4 

Tonnes 
32 wells, 15 feet deep, Assume PVC, 2 In Diameter, Schedule 40, 0.72 

PVC lb/ft 480.00 Ill 0.78 0.39 0.00 0.00 

HOPE assume HOPE, Assume 30ftx40ft, 3 mm thick, 0.95 g/cm3 700.47 lbs 1.56 0.83 0.00 0.01 
Assume wood, 4x4 In, (30ftx40ft pad) 140 ft of Umber, density for pine 

Wood 530 kg/m3 514.68 lbs 0.01 0.01 0.00 0.00 

Soll 2,317 cy, assume 1.5 ton/cy, 2000 lb/Ion, assume soil 6,951,000.00 lbs 72.50 72.50 0.00 0.00 

Soil 630 cy, assume 1.5 lon/cy, 2000 lb/Ion, assume soil 1,890,000.00 lbs 19.71 19.71 0.00 0.00 

Mulch 41 msf, assume mulch assum!I. 50 lb per msf 2,050.00 lbs 0.65 0.23 0.00 0.00 

Fertilizer 41 msf, assume fertilizer, assume 20 lb per smf 820.00 lbs 1.02 1.02 0.00 0.00 
Assume hydrogen peroxide, 7% by weight of 5,600 gal. Assume two 

Hydrogen Peroxide events 784.00 lbs 1.44 0.43 0.00 0.00 
97.67 95.12 0.01 0.01 

Tonnes 
Drill Rig, DPT (diesel) 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 
Excavator, Hydraulic, 2 
CY (diesel) 20 days, 8 hours per day, 80% uUlizaUon 96.00 hrs 9.30 9.30 0.00 0.00 
Excavator, Hydraulic, 2 
CY (diesel) 10 days, 8 hours per day, 80% utilization 64.00 hrs 6.20 6.20 0.00 0.00 
Dozer, 140 HP (06) w/A 
Blade (diesel) 10 days, 8 hours per day, 80% ulllizaUon 64.00 hrs 3.84 3.84 0.00 0.00 
Compactor 120 hp 10 days, 8 hours per day, 80% ullllzallon 64.00 hrs 2.56 2.56 0.00 0.00 

Tractor (agricultural 
equipment). 250 hp, diesel 1 day, 8 hours per day, 80% utilizaUon 6.40 hrs 0.48 0.48 0.00 0.00 
Hydromulcher 15 hp 
(gasoline) 1 day, 8 hours per day, 80% utilization 6.40 hrs 0.05 0.05 0.00 0.00 

Drill Rig, DPT (diesel) Assume 5 wells per day, 32 wells, 8 hours per day, 80% utilization 44.80 hrs 0.72 0.70 0.00 0.00 
23.56 23.53 0.00 0.00 

I Total I I 121 I 119 I 0.01 I 0.02 

,\ .• , 1' Alternative 1 \-~ ...... , Values Input Into SlteWlse as "Other" 
~" o-o' o~ 

Greenhouse Gas Emissions 

·~ i f ~~S Rx0

~! Module N20 CH4 co,e co, 
(CO,e) (C02e) 

" Tonnes 0 ... ,o 
RI ... .-: ... ~ RAC 121.24 118.65 2.27 0.32 

RAO 

LTM 
Nole: 1 MWhr- 3412141.4799 BTU, 1MMTBU = 10"6 BTU 

• 

Criteria Pollutant Emission Energy Water 

NO, so. PM10 Consumption ConsumpUon 

MWhr gal x 1000 

0.00 0.00 0.00 14.29 0.83 

0.00 0.00 0.00 9.17 0.25 

0.00 0.00 0.00 0.01 0.00 

0.00 0.00 0.00 1916.02 0.00 

0.00 0.00 0.00 520.97 0.00 

0.00 0.00 0.00 7.33 0.00 

0.00 0.00 0.00 18.53 0.37 

0.00 0.00 0.00 11.05 0.00 
0.00 0.01 0.00 2497.37 1.45 

MWhr gal x 1000 
0.00 0.00 0.00 3.13 

0.06 0.02 0.01 42.24 

0.04 0.01 0.00 28.16 

0.03 0.01 0.00 20.60 
0.02 0.00 0.00 11.83 

0.00 0.00 0.00 1.72 

0.00 0.00 0.00 0.21 

0.01 0.00 0.00 5.48 
0.16 0.04 0.02 113.35 0 

I 0.16 I 0.05 I 0.02 I 2,611 I 

Criteria Pollutant Emission 
Energy Water 

Consumption Consumption 

NO, so. PM10 

MMBTU gal 

0.16 0.05 0.02 8,907.79 1,451.05 

• 
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NAVAL TRAJ-~TER GREAT LAKES 
Great _.!:,akeir,tmilols ~ 

~lte·S - Transformer Storage1 Boneyard 
Altematlve 5-2: LUCs and 9v~r 
Ca Ital Cost 

Item Quant! Unit Subcontract 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC Documents 

Subtotal 

Overhead on Labor Cost @ 30% 
G&ACost@ 10% 

Tax on Materials and Equipment Cost @ 6.25% 

Total Direct Coat 

Subtotal 

Total Fleld Coat 

Indirects on Total Direct Cost @ 20% 
Profit on Total Direct Cost @ 10% 

Health & Safety Monitoring @ 0% 

ConUngency on Total Fleld Costs@ 10% 
Engineering on Total Field Cost @ 

0

0% 

TOTAL CAPITAL COST 

250 hr 

H:\Greal Lekes\Slles 5, 9, 21 FS\Cost esUmates Sep 2013\Slle 5 All 5-2 (9-4-13)\capcost 

• 
n osl 

Material Labor E ulpment 

$40.00 

Subcontract Labor Equlpmen I Subtotal! 

$0 $0 $10,000 $0 $10,000 

$0 $0 $10,000 $0 $10,000 

$3,000 $3,000 
$0 $0 $1,000 $0 $1,000 

$0 $0 $0 

$0 $0 $14,000' $0 $14,000 

.$2,800 
$1,400 

$18,200 

$0 

$18,200 

$1,820 
$0 

$20,020 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-2: LUCs and Cover 
Annual Cost 

Item 
tern ost 

every 5 years 

9/6/2013 1:40 PM 

Notes 

Annual Site ln~pection & $2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 
Reoort 

Cover Maintenance $5,500 
Five Year Site Review ----------""$=23.;..J..;;..00.;;;..0;;;...__ Labor and supplies to evaluate site every five years for 5-year review 

SUBTOTAL $7,850 $23,000 

Contingency@ 10% $785 $2,300 -

TOTAL $8,635 $25,300 

H:\G.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-2 (9.)\anulcost 



• NAVAL TRAINING CENTER GREAT LAKES • S/6/201.0 PM 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-2: LUCs and Cover 
Present Worth Analysis 

nnua ate re sen 
Cost Worth 

' ' 1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635. 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5. $33,935 . $33,935 0.947 $32, 129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 .$8,635 $8,635 0.916 $7,911 
9 $8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830 $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 $8,635 0.769 $6,641 
25 $33,935 $33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 $8,635 0.728 $6,288 
30 $33,935 $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $365,545 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-2 (9-4-13)\pwa Page 3 of 3 
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• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 5 - Transformer Storage Boneyard 
Altematlve 5-2A: LUCs, Covar, and ISCO 
Capital Cost 

llem Quanll 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC Documenls 
1.2 Prepare ISCO Work Plan 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support FeclllUes (trailers, phone, electrlc, etc.) 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 
3.2 Field Office Equipment, Utllllles, & Support 
3.3 Survey Support 
3.4 Site Superintendent 
3.5 Sile Heallh & Safety and QA/QC 
3.6 Underground Utility Clearance 
4 ISCO 
4.1 DellneaUon sampling 
4.2 ISCO Bench/pilot test 
4.3 Project Design 
4.4 Well lnstallallon 
4.5 lnjecllon 
4.6 Reagents 
4.7 Mobllizallon/Demobllizallon 
4.8 DocumentaUon 
4.9 Second Injection 

4.10 Second Injection Reagents 
4.11 Second Injection Mobllizallon/Demobllizallon 
4.12 Performance Sampling 

Subtotal 

Overhead on Labor Cost @ 30% 
G &ACost@ 10% 

Tex on Materials and Equipment Cost @ 6.25% 

Total Direct Cost 

Subtotal 

Total Field Cost 

Indirects on Total Direct Cost@ 20% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monlloring @ 2% 

Contingency on Total Field Costs @ 10% 
Engineering on Total Field Cost@ 10% 

TOTAL CAPITAL COST 

250 
200 

1 
1 
1 

15 
15 
1 

1 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Unit Subcontract 

hr 
hr 

Is 

mo 
mo 
day $1, 175.00 
day 
day 

Is $4,000.00 

Is $23,000.00 
Is $7,500.00 
Is $4,000.00 
Is $14,400.00 
Is $23,000.00 
Is $1,700.00 
Is $18,000.00 
Is $4,000.00 
Is $18,000.00 
Is $1,300.00 
Is $18,000.00 
Is $25,200.00 

H:\Great Lakes\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slte 5 Alt 5-2A (9-4-13)\capcost 

• 9/6.:45P~ 

n OS 
Material Labor Equipment Subcontract Labor 

$40.00 $0 $0 $10,000 $0 $10,000 
$40.00 $0 $0 $8,000 $0 $8,000 

$1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 

$340.00 $0 $0 $0 $340 $340 
$508.00 $0 $508 $0 $0 $508 

$1,175 $0 $0 $0 $1,175 
$242.00 $480.00 $0 $3,630 $7,200 $0 $10,830 
$242.00 $360.00 $0 $3,630 $5,400 $0 $9,030 

$4,000 $0 $0 $0 $4,000 

$23,000 $0 $0 $0 $23,000 
$7,500 $0 $0 $0 $7,500 
$4,000 $0 $0 $0 $4,000 

$14,400 $0 $0 $0 $14,400 
$23,000 $0 $0 $0 $23,000 

$1,700 $0 $0 $0 $1,700 
$18,000 $0 $0 $0 $18,000 

$4,000 $0 $0 $0 $4,000 
$18,000 $0 $0 $0 $18,000 

$1,300 $0 $0 $0 $1,300 
$18,000 $0 $0 $0 $18,000 
$25,200 $0 $0 $0 $25,200 

$163,275 $8,768 $30,600 $3,840 $206,483 

$9,180 $9, 180 
$16,327.50 $877 $3,060 $384 $20,648 

$548 $240 $788 

$179,603 $10,193 $42,840 $4,464 $237,099 

$47,420 
$23,710 

$308,229 

$6,165 

$314,394 

$31,439 
$31,439 

$377,272 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Hlinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-2A: LUCs, Cover, and ISCO 
Annual Cost 

Item 
tern ost 

years 1 - 30 
tern os 

every 5 years 

9/6/2013 1:45 PM 

Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

------------------'-------- Labor and supplies to evaluate site every five years for 5-year review 

H:\G.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-2A .13)\anulcost .2of_3 
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• • • NAVAL TRAINING CENTER GREAT LAKES 9/6/2013 1:45 PM 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-2A: LUCs, Cover, and ISCO 
Present Worth Analysis 

nnua 
Year Cost 

' ' 1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5 $33,935 $33,935 0.947 $32,129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 $8,635 $8,635 0.916 $7,911 
9 $8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830 $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 $8,635 0.769 $6,641 
25 $33,935 $33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 ·0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 $8,635 0.728 $6,288 
30 $33,935 $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $722,798 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-2A (9-4-13)\pwa Page_3 of 3 
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• • 9/6.1:46PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Sita 5 - Transfonnar Storage Bonayard 
Alternative 5-3: Excavation (Unrestricted Ra-use), Off-Site Disposal, and Groundwater LUCs 
Ca ital Cost 

n OS xten e OS 
Item Quant! Unit Subcontract Material Labor Equipment Subcontract Material Labor Equip men Subtotal 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 Completlon Reports 60 hr $40.00 $0 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Siie Support FaclllUes (trallers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Moblllzation/Demoblllzallon 6 ea $195.00 $640.00 $0 $0 $1, 170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Traller 2 mo $340.00 $0 $0 $0 $510 $510 
3.2 Fleld Office Equipment, Ulllllles, & Support. 2 mo $508.00 $0 $762 $0 $0 $762 
3.3 Storage Trailer 2 mo $102.00 $0 $0 $0 $153 $153 
3.8 Survey Support 1 day $1,175.00 $1,175 $0 $0 $0 $1,175 
3.9 Site Superintendent 42 day $242.00 $480.00 $0 $10, 164 $20,160 $0 $30,324 

3.10 Site Health & Safety and QA/QC 42 day $242.00 $360.00 $0 $10, 164 $15, 120 $0 $25,284 
3.11 Underground Ullllty Clearance 1 Is $4,000.00 $4,000 $0 $0 $0 $4,000 

4 DECONTAMINATION 
4.1 Decontamination Services . 1 mo $1,220.00 $2,245.00 $1,550.00 $0 $1,220 $2,245 $1,550 $5,015 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 . $8,225 
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $813.00 $0 $0 $0 $813 $813 
4.5 Disposal of Decon Waste (llquld & solld) 1 mo $985.00 $985 $0 $0 $0 $985 
5 SAMPLING 

5.1 Sampling Labor 60 hr $36.00 $0 $0 $2,160 $0 $2,160 
5.2 Sampllng ODCs 1 Is $1,500.00 $500.00 $0 $1,500 $0 $500 $2,000 
5.3 DPT Rig 3 day $1,000.00 $3,000 $0 $0 $0 $3,000 
5.3 Samples - Analytical (PAHs) 43 ea $175.00 $7,525 $0 $0 $0 $7,525 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy 13 day $1,084.80 $1,652.00 $0 $0 $14,102 $21,476 $35,578 
6.2 Siie Labor, (3 laborers) 48 day $448.40 $0 $0 $21,523 $0 $21,523 
6.3 T & D of Excavated Soll, non-hazardous (PAHs) 5,673 ton $65.00 $368,745 $0 $0 $0 $368,745 
6.4 Wasta Disposal CharecterizaUon I AnalyUcal 5 ea $850.00 $30.00 $50.00 $30~00 $4,250 $150 $250 $150 $4,800 
7 BACKFILL AND SfTE RESTORATION 

7.1 Excavator,_ 2.5 cy 10 day $1,084.80 $1,800.00 $0 $0 $10,848 $18,000 $28,848 
7.2 Dozer, 140 hp 10 day $555.80 $889.00 $0 $0 $5,558 $8,890 $14,448 
7.3 Site Labor, (3 laborers) 54 day $448.40 $0 $0 $24,214 $0 $24,214 
7.4 Backfill, common 1111 3,182 cy $16.07 $0 $51,135 $0 $0 $51,135 
7.5 Backfill, vegetaUve soll 690 cy $26.92 $0 $18,575 $0 $0 $18,575 
7.6 Compactor, 125 hp 10 day $656.40 $640.20 $0 $0 $6,564 $6,402 $12,966 
7. 7 Hydro Seed 44 msf $63.50 $2,794 $0 $0 $0 $2,794 

Subtotal $392,474 $99,370 $141,314 $66,509 $699,667 

Overhead on Labor Cost @ 30% $42,394 $42,394 
G&ACost@ 10% $39,247.40 $9,937 $14, 131 $6,651 $69,967 

Tax on Materials and Equipment Cost @ 6.25% $6,211 $4, 157 $10,367 

Total Direct Cost $431,721 $115,517 $197,840 $77,317 $822,395 

Indirects on Total Direct Cost@ 15% $123,359 
Profit on Total Direct Cost@ 10% $82,240 

Subtotal $1,027,994 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Sita 5 - Transformer Storage Bonayard 
Alternative 5-3: Excavation (Unrestricted Re-use), Off-Sita Disposal, and Groundwater LUCs 
Capltal Cost 

Total Field Cost 

Item Quantl 

Health & Safety Monitoring @ 2% 

Contingency on Total Fleld Costs @ 20% 
Engineering on Total Fleld Cost @ 4% 

· TOTAL CAPITAL COST 

Unit Subcontract 

H:\Gre.\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slta 5 Alt 5-3 (9-4-13)\cepcost 

n OS 

Materiel 

• 

Labor E ul men! Subcontract L 

9/6/2013 1:46 PM 

$20,560 

$1,048,554 

$209,711 
$41,942 

$1,300,207 
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• • NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Annual Cost 

Item 
tern Cost 

years 1 - 30 
Item Cos 

every 5 years 

• 9/6/2013 1:46 PM 

Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Five Year Site Review 

SUBTOTAL 

Contingency@ 10% 

TOTAL 

$23 000 Labor and supplies to evaluate site every five years for 5-year review 
~~~~~~------~~~ 

$2,350 

$235 

$2,585 

$23,000 

$2,300. 

. $25,300 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Present Worth Analysis 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

nnua 
Cost 

$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

I I, 7 
. $2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
. $2,585 

$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

H:\G.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-3 (9-4-.wa 

0.989 
0.978 
0.968 
0.957 
0.947 
0.936 
0.926 
0.916 
0.906 
0.896 
0.887 
0.877 
0.867 
0.858 
0.849 
0.839 
0.830 
0.821 
0.812 
0.803 
0.795 
0.786 
0.778 
0.769 
0.761 
0.752 
0.744 
0.736 
0.728 
0.720 

TOTAL PRESENT WORTH 

I I 

$2,557 
$2,529 
$2,502 
$2,474 

$26,401 
$2,421 
$2,394 
$2,368 
$2,343 

$24,995 
$2,292 
$2,267 
$2,242 
$2,218 

$23,665 
$2,170 
$2,146 
$2,123 
$2,100 

$22,405 
$2,054 
$2,032 
$2,010 
$1,988 

$21,212 
$1,945 

. $1,924 
$1,903 
$1,882 

$20,083 

$1,491,853 

9/6/2013 1:46 PM 
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• • 9/6.:46PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 5 ·Transformer Storage Boneyard 
Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Capital Cost 

n OS 
E ul men I Subtot~ll Item Quantl Unit Subcontract . Material Labor Equipment Subcontract Labor 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 Prepare ISCO Work Plan 200 hr $40.00 $0 $0 $8,000 $0 $8,000 
1.3 Completion Reports 60 hr $40.00 $0 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support FaclllUes (trailers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Moblllzalion/Demoblllzatlon 6 ea $195_.00 $640.00 $0 $0 $1,170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 3 mo $340.00 $0 $0 $0 $1,020 $1,020 
3.2 Field Office Equipment, Ulilitles, & Support 3 mo $508.00 $0 $1,524 $0 $0 $1,524 
3.3 Storage Trailer 3 mo $102.00 $0 $0 $0 $306 $306 
3.8 Survey Support 1 day $1,175.00 $1, 175 $0 $0 $0 $1,175 
3.9 Site Superintendent 57 day $242.00 $480.00 $0 $13,794 $27,360 $0 $41,154 

3.10 Site Health & Safety and QA/QC 57 day $242.00 $360.00 $0 $13;794 $20,520 $0 $34,314 
3.11 Underground Utlllty Clearance 1 Is $4,000.00 $4,000 $0· $0 $0 $4,000 

4 DECONTAMINATION 
· 4. 1 DecontamlnaUon Services 1 mo. $1,220.00 $2,245.00 $1,550.00 $0 $1,220 $2,245 $1,550 $5,015 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225 
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $813.00 $0 $0 $0 $813 $813 
4.5 Disposal of Decon Waste (llquld & solid) 1 mo $985.00 $985 $0 $0 $0 $985 

5 SAMPLING 
5.1 Sampling Labor 60 hr $36.00 $0 $0 $2,160 $0 $2,160 
5.2 Sampling ODCs 1 Is $1,500.00 $500.00 $0 $1,500 $0 $500 $2,000 
5.3 DPT Rig 3 day $1,000.00 $3,000 $0 $0 $0 $3,000 
5.3 Samples· Analytical (PAHs) 43 ea $175.00 $7,525 $0 $0 $0 $7,525 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy . 13 day $1,084.80 $1,652.00 $0 $0 $14,102 $21,476 $35,578 
6.2 Site Labor, (3 laborers) 48 day $448.40 $0 $0 $21,523 $0 $21,523 
6.3 T & D of Excavated Soll, non-hazardous (PAHs) 5,673 Ion $65.00 $368,745 $0 $0 $0 $368,745 
6.4 Waste Disposal Characterizalion I Analytical 5 ea $850.00 $30.00 $50.00 $30.00 $4,250 $150 $250 $150 $4,800 
1 BACKFILL AND SITE RESTORATION 

7.1 Excavator, 2.5 cy 10 day $1,084.80 $1,800.00 $0 $0 $10,848 $18,000 $28,848 
7.2 Dozer, 140 hp 10 day $555.80 $889.00 $0 $0 $5,558 $8,890 $14,448 
7.3 Site Labor, (3 laborers) 54 day $448.40 $0 $0 $24,214 $0 $24,214 
7.4 Backfill, common flll 3,182 cy $16.07 $0 $51,135 $0 $0 $51,135 
7.5 Backfill, vegetaUve son 690 cy $26.92 $0 $18,575 $0 $0 $18,575 
7.6 Compactor, 125 hp 10 day $656.40 $640.20 $0 $0 $6,564 $6,402 $12,966 
7.7 Hydro Seed 44 msf $63.50 $2,794 $0 $0 $0 $2,794 
8 ISCO 
8.1 DellneaUon sampling Is $23,000.00 $23,000 $0 $0 $0 $23,000 
8.2 ISCO Bench/pilot test Is $7,500.00 $7,500 $0 $0 $0 $7,500 
8.3 Project Design . Is $4,000.00 $4,000 $0 $0 $0 $4,000 
8.4 Well lnslallatlon Is $14,400.00 $14,400 $0 $0 $0 $14,400 
8.5 Injection Is $23,000.00 $23,000 $0 $0 $0 $23,000 
8.6 Reagents Is $1,700.00 $1,700 $0 $0 $0 $1,700 
8.7 Moblllzatlon/Demoblllzatlon Is $18,000.00 $18,000 $0 $0 $0 $18,000 
8.8 Documentation Is $4,000.00 $4,000 $0 $0 $0 $4,000 
8.9 Second Injection Is $18,000.00 $18,000 $0 $0 $0 $18,000 

8.10 Second lnjecUon Reagents Is $1,300.00 $1,300 $0 $0 $0 $1,300 
8 .. 11 Second lnjecUon Moblllzallon/Demoblllzallon Is $18,000.00 $18,000 $0 $0 $0 $18,000 
8. 12 Performance Sampling Is $25,200.00 $25,200 $0 $0 $0 $25,200 

Subtotal $550,574 $107,392 $161,914 $67,172 $887,052 

H:\Great Lakes\Sltes 5, 9, 21 FS\Cost esUmates Sep 2013\Slte 5 Alt 5-3A (9-4-13)\capcost Page 1of4 



NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 5 - Transformer Storage Boneyard , 
Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Dlsposal, Groundwater LUCs, and ISCO 
Capita! Cost 

Item Quantl 

Overhead on Labor Cost @ 30% 
G &ACost@ 10% 

Tax on Materials and Equipment Cost@ 6.25% 

Total Direct Cost 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 15% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 2% 

ConUngency on Total Fleld Costs @ 20% 
Engineering on Total Fleld Cost @ 4% 

TOTAL CAPITAL COST 

Unit Subcontract 

H:\Grea.s\Sltes 5, 9, 21 FS\Cost esUmates Sep 2013\Slta 5 Alt 5-3A (9-4-13)\capcost 

m ost 
Material 

• 

Labor Equipment 
ost 

Subcontract Labor 

$48,574 
$55,057.40 $10,739 $16, 191 

$6,712 

$605,631 $124,843 $226,680 

9/6/20131:46 PM 

E ul men I 
$6,717 
$4,198 

$78,087 

Subtotal! 

$48,574 
$88,705 
$10,910 

$1,035,241 

$155,286 
$103,524 

$1,294,052 

$25,881 

$1,319,933 

$263,987 
$52,797 

$1,636,717 

.e2of4 



• • NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Annual Cost 

Item Cos tern Cost 
Item years 1 - 30 every 5 years Notes 

• 9/6/2013 1:46 PM 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Five Year Site Review 

SUBTOTAL 

Contingency @ 10% 

TOTAL 

$23 000 Labor and supplies to evaluate site every five years for 5-year review 
--~~~~~.......-.--'~~--

$2,350 

$235 

$2,585 

$ 23, 000 

$2,300 . 

$25,300 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-3A (9-4-13)\anulcost Page 3 of 4 



NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 5 - Transformer Storage Boneyard 
Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Present Worth Analysis 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

nnua 
Cost 

$2,585 
. $2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
"$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

' ,7 
$2,585 
$2,585 
$2,585. 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
.$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

H:\Gr.kes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 5 Alt 5-3A (9.wa 

0.989 
0.978 
0.968 
0.957 
0.947 
0.936 
0.926 
0.916 
0.906 
0.896 
0.887 
0.877 
0.867 
0.858 
0.849 
0.839 
0.830 
0.821 
0.812 
0.803 
0.795 
0.786 
0.778 
0.769 
0.761 
0.752 
0.744 
0.736 
0.728 
0.720 

ate 

TOTAL PRESENT WORTH 

' ' $2,557 
$2,529 
$2,502 
$2,474 

$26,401 
$2,421 
$2,394 
$2,368 
$2,343 

$24,995 
$2,292 
$2,267 
$2,242 
$2,218 

$23,665 
$2,170 
$2,146 
$2,123 
$2,100 

$22,405 
$2,054 
$2,032 
$2,010 
$1,988 

$21,212 
$1,945 
$1,924 
$1,903 
$1,882 

$20,083 

$1,828,363 

9/6/2013 1 :46 PM 
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• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 9 - Camp Moffett Ravine Fiii 
Altematlve 9-2: LUCs and Cover 
Capltal Cost 

Item Quantl Unit Subcontract 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC Documents 

Subtotal 

Overhead on Labor Cost @ 30% · 
G&ACost@ 10% 

Tax on Materlals and Equipment Cost@ 6.25% 

Total Direct C1:1st 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 20% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 0% 

Contingency on Total Fleld Costs @ 10% 
Engineering on Total Field Cost @ 0% 

TOTAL CAPITAL COST 

250 hr 

H:\Great Lekes\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slte 9 Alt 9-2 (9-4-13)\capcost 

• 
n OS 

Materlal Labor Equipment Subcontract L Subtotal 

$40.00 $0 $0 $10,000 $0 $10,000 

$0 $0 $10,000 $0 $10,000 

$3,000 $3,000 
$0 $0 $1,000 $0 $1,000 

$0 $0 $0 

$0 $0 $14,000 $0 $14,000 

$2,800 
$1,400 

$18,200 

$0 

$18,200 

$1,820 
$0 

$20,020 

Page 1of3 



NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 

. Alternative 9-2: LUCs and Cover 
Annual Cost 

Item 

Annual Site Inspection & 
Reoort 

Cover Maintenance 
Five Year Site Review 

tern Cost 
years 1 - 30 

$2,350 

$5,500 

tern Cost 
every 5 years 

$23 000 ______________ ___, ____ __ 
SUBTOTAL $7,850 $23,000 

Contingency@ 10% $785 $2,300 

TOTAL $8,635 $25,300 

9/6/2013 1:46 PM 

Notes 

Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Labor and supplies to evaluate site every five years for 5-year review 

H:\G.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-2 (9.)\anulcost 



• • • NAVAL TRAINING CENTER GREAT LAKES 9/6/2013 1 :46 PM 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 
Alternative 9-2: LUCs and Cover 
Present Worth Analysis 

nnua 
Year Cost 

0 I I 

1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635. 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5 $33,935 $33,935 0.947 $32, 129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 $8,635 $8,635 0.916 $7,911 
9 .$8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830 $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 . $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 $8,635 0.769 $6,64°1 
25 $33,935 $33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 $8,635 0.728 $6,288 
30 $33,935 $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $365,545 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-2 (9-4-13)\pwa Page 3 of.3 
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• Cost Estimate - Alternative 9-2A 

• 



• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 9 - Camp Moffett Ravine Fiii 
Alternatlve 9-2A: LUCs, Cover, and ISCO 
Capltal Cost 

Item Quantity 

1 PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC Documents 
1.2 l;'repare ISCO Work Plan 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support Facllltles (trallers, phone, electrfc, etc.) 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 
3.2 Fleld Office Equipment, UtlliUes, & Support 
3.3 Survey Support 
3.4 Site Superintendent 
3.5 Site Health & Safety and QA/QC 
3.6 Underground Utility Clearance 
4 ISCO 
4.1 DellneaUon sampllng 
4.2 ISCO Bench/pllot test 
4.3 Project Design 
4.4 Well lnstallaUon 
4.5 Injection 
4.6 Reagents 
4. 7 Moblllzatlon/Demoblllzatlon 
4.8 Documentation 
4.9 Second Injection 

4.10 Second Injection Reagents 
4.11 Second Injection Moblllzetlon/Demoblllzatlon 
4.12 Performance Sampling 

Subtotal 

Overhead on Labor Cost @ 30% 
G &ACost@ 10% 

Tax on Materials and Equipment Cost@ 6.25% 

Total Direct Cost 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 20% 
Profit on Total Direct Cost @ 10% 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Costs@ 10% 
Engineering on Total Fleld Cost@ 8% 

TOTAL CAPITAL COST 

250 
200 

1 
1 
1 

18 
18 

1 

Unit Subcontract 

hr 
hr 

Is 

mo 
mo 
day $1, 175.00 
day 
day 

Is $4,000.00 

Is $23,000.00 
Is $7,500.00 
Is $4,000.00 
Is $52,800.00 
Is $36,800.00 
Is $2,300.00 
Is $18,000.00 
Is $4,000.00 
Is $28,000.00 
Is $1,700.00 
Is $18,000.00 
Is $25,200.00 

H:\Great Lakes\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slte 9 Alt 9-2A (9-4-13)\capcost 

• 
n OS 

Material Labor E ulpment Subcontract Labor Equip Subtotal 

$40.00 $0 $0 $10,000 $0 $10,000 
$40.00 $0 $0 $8,000 $0 $8,000 

$1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 

$340.00 $0 $0 $0 $340 $340 
$508.00 $0 $508 $0 $0 $508 

$1,175 $0 $0 $0 $1,175 
$242.00 $480.00 $0 $4,356 $8,640 $0 $12,996 
$242.00 $360.00 $0 $4,356 $6,480 $0 $10,836 

$4,000' $0 $0 $0 $4,000 

$23,000 $0 $0 $0 $23,000 
$7,500 $0 $0 $0 $7,500 
$4,000 $0 $0 $0 $4,000 

$52,800 $0 $0 $0 $52,800 
$36,800 $0 $0 $0 $36,800 

$2,300 $0 $0 $0 $2,300 
$18,000 $0 $0 $0 $18,000 

$4,000 $0 $0 $0 $4,000 
$28,000 $0 $0 $0 $28,000 

$1,700 $0 $0 $0 $1,700 
$18,000 $0 $0 $0 $18,000 
$25,200 $0 $0 $0 $25,200 

$226,475 $10,220 $33,120 $3,840 $273,655 

$9,936 $9,936 
$22,647.50 $1,022. $3,312 $384 $27,366 

$639 $240 $879 

$249,123 $11,881 $46,368 $4,464 $311,835 

$62,367 
$31,184 

$405,386 

$8,108 

$413,494 

$41,349 
$33,079 

$487,922 

Page 1of3 



NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 
Alternative 9-2A: LUCs, Cover, and ISCO 
Annual Cost 

Item 
tern ost 

every 5 years 

9/6/2013 1:47 PM 

Notes 

Annual Site Inspection & $2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 
Reoort 

Cover Maintenance $5,500 
Five Year Site Review $23 000 Labor and supplies to evaluate site every five years for 5-year review 

~~~~~~----~~~~ 

SUBTOTAL $7,850 $23,000 

Contingency @ 10% $785 $2,300 

TOTAL $8,635 $25,300 

H:_\G.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-2A.13)\anulcost .2of3 



• • 9/6/20 .. 7 PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 
Alternative 9-2A: LUCs, Cover, and ISCO 
Present Worth Analysis 

ap1ta nnua 1scoun 
Cost Cost 1.1% 

I .0 I 

1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635. 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5 $33,935 $33,935 0.947 $32,129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 $8,635 $8,635 0.916 $7,911 
9 $8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 . $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830 $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 .$8,635 0.769 $6,641 
25 $33,935 $33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 . $8,635 0.728 $6,288 
30 $33,935 $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $833,448 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-2A (9-4-13)\pwa Page 3 of 3 
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• • 9/6/.:47PM NAVA!- TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 9 - Camp Moffett Ravine Fiii 
Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Capital Cost 

n OS 
Item Quan ti Unit Subcontract Material Labor Equipment Subcontract Labor 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 Completlon Reports 60 hr $40.00 $0 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support Facllltles (trailers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Moblllzallon/Demoblllzatlon 6 ea $195.00 $640.00 $0 $0 $1,170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 4 mo $340.00 $0 $0 $0 $1,360 $1,360 
3.2 Field Office Equipment, Utilities, & Support 4· mo $508.00 $0 $2,032 $0 $0 $2,032 
3.3 Storage Trailer 4 mo $102.00 $0 $0 $0 $408 $408 
3.8 Survey Support 1.5 day $1, 175.00 $1,763 $0 $0 $0 $1,763 
3.9 Site Superintendent 82 day $242.00 $480.00 $0 $19,844 $39,360 $0 $59,204 

3.1 O Site Health & Safety and QA/QC 82 day $242.00 $360.00 $0 $19,844 $29,520 $0 $49,364 
3.11 Underground UUllty Clearance 1 Is $4,000.00 $4,000 $0 $0 $0 $4,000 

4 DECONTAMINATION 
4.1 Decontamination Services 2 mo $1,220.00 $2,245.00 $1,550.00 $0 $2,440 $4,490 $3, 100 $10,030 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225 
4.3 Decon Water 2,000 gal $0.20 $0 $400 $0 $0 $400 
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $813.00 $0 $0 $0 $1,626 $1,626 
4.5 Disposal of Decon Waste (llquld & solid) 2 mo $985.00 $1,970 $0 $0 $0 $1,970. 
5 SAMPLING 

5.1 Sampling Labor BO hr $36.00 $0 $0 $2,880 $0 $2,880 
5.2 Sampling ODCs 1 Is $750.00 $750.00 $0 $750 $0 $750 $1,500 
5.3 DPT Rig 4 day $1,000.00 $4,000 $0 $0 $0 $4,000 
5.3 Samples - Analytical (PAHs) 76 ea $175.00 $13,300 $0 $0 $0 $13,300 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy 40 day $1,084.80 $1,652.00 $0 $0 $43,392 $66,080 $109,472 
6.2 Site Labor, (3 laborers) 126 day $448.40 $0 $0 $56,498 $0 $58,498 
6.3 T & D of Excavated Soll, non-hazardous (PAHs) 15,640 ton $65.00 $1,016,600 $0 $0 $0 $1,016,600 
6.4 Waste Disposal Characterization I Analytical 15 ea $850.00 $30.00 $50.00 $30.00 $12,750 $450 $750 $450 $14,400 
7 BACKFILL AND SITE RESTORATION 

7.1 Excavator, 2.5 cy 30 day $1,084.80 $1,800.00 $0 $0 $32,544 $54,000 $86,544 
7.2 Dozer, 140 hp 30 day $555.80 $889.00 $0 $0 $16,674 $26,670 $43,344 
7.3 Site Labor, (3 laborers) 92 day $448.40 $0 $0 $41,253 $0 $41,253 
7.4 Backfill, common fill e,9n cy $16.07 $0 $160,330 $0 $0 $160,330 
7.5 Backfill, vegetative soil 450 cy $26.92 $0 $12,114 $0 $0 $12,114 
7.6 Compactor, 125 hp 30 day $656.40 $640.20 $0 $0 $19,692 $19,206 $38,898. 
7. 7 Hydro Seed 29 msf $63.50 $1,842 $0 $0 $0 $1,842 

'1 
Subtotal $1,056,224 $223,704 $305,623 $181,715 $1,767,267 

Overhead on Labor Cost @ 30% $91,687 $91,687 
G&ACost@ 10% $105,622.40 $22,370 $30,562 $18,172 $176,727 

Tax on Materials and Equipment Cost@ 6.25% $13,982 $11,357 $25,339 

Total Direct Cost $1,161,846 $260,056 $427,872 $211,244 $2,061,019 

Indirects on Total Direct Cost@ 15% $309,153 
Profit on Total Direct Cost@ 10% $206, 102 

Subtotal . $2,576,274 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 9 - Camp Moffett Ravlna Fiii . 
Alternative 9-3: Excavation (Unrestricted Ra-use), Off-Site Disposal, and Groundwater LUCs 
Capital Cost 

Total Field Cost 

Item Quantity Unit Subcontract · 

Health & Safety Monitoring @ 2% 

Contingency on Total Field Costs @ 20% 
Engineering on Total Field Cost @ 3% 

TOTAL CAPITAL COST 

H:\Gre.s\Sltes 5, 9, 21 fS\Cost esUmates Sep 2013\Slte 9 Alt 9-3 (9-4-13)\capcost 

nl OS 
Material 

• 

Labor Equl ment Subcontract Labor Eq 

9/6/2013 1:47 PM 

Subtotal 

$51,525 

$2,627,799 

$525,560 
$65,695 

$3,219,054 
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•• • NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois _ 

_ Site 9 - Camp Moffett Ravine Fill 
Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Annual Cost 

Item 
tern ost 

years 1 - 30 
tern Cost 

every 5 years Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Five Year Site Review 

SUBTOTAL 

Contingency @ 10% 

TOTAL 

______ __.$""'2;;..;;;3"'"'0;...;;0""'0 __ Labor and supplies to evaluate site every five years for 5-year review 

$2,350 

$235 

$2,585 

$23,000 

$2,300 

.$25,300 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-3 (9-4-13)\anulcost Page 3of4 



NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 
Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Present Worth Analysis 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

nnua 
· Cost 

$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

I I 5 
$2,585 
$2,585 
$2,585· 
$2,585 

$27,885 
$2,585 

. $2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 

·$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

H:\Gr.kes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-3 (9-4-.wa 

0.989 
0.978 
0.968 
0.957 
0.947 
0.936 
0.926 
0.916 
0.906 
0.896 
0.887 
0.877 
0.867 
0.858 
0.849 
0.839 
0.830. 
0.821 
0.812 
0.803 
0.795 
0.786 
0.778 
0.769 
0.761 
0.752 
0.744 
0.736 
0.728 
0.720 

TOTAL PRESENT WORTH 

. . 
$2,557 
$2,529 
$2,502 
$2,474 

$26,401 
$2,421 
$2,394 
$2,368 
$2,343 

$24,995 
$2,292 
$2,267 
$2,242 
$2,218 

$23,665 
$2,170 
$2,146 
$2,123 
$2,100 

$22,405 
$2,054 
$2,032 
$2,010 
$1,988 

$21,212 
$1,945 
$1,924 
$1,903 
$1,882 

$20,083 

$3,410,700 

9/6/2013 1:47 PM 
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• Cost Estimate -Alternative 9-3A 

• 



• • 9/6/.:47PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 9 ·Camp Moffett Ravine Fiii 
Alternatlve 9-3A: Excavation (Unrestricted .Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Capital Cost 

OS 
Equl men I Subtolall Item Quantl Unit Subcontract Material Labor Equipment Subcontract Labor 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 Prepare ISCO Work Plan 200 hr $40.00 $0 $0 $8,000 $0 $8,000 
1.3 Completion Reports 60 hr $40.00 $0 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Sile Support FacillUes (trailers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Mobilization/Demobilization 6 ea $195.00 $640.00 $0 $0 $1, 170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 5· mo $340.00 $0 $0 $0 $1,700 $1,700 
3.2 Fleld Office Equipment, Utilities, & Support 5 mo $508.00 $0 $2,540 $0 $0 $2,540 
3.3 Storage Trailer 5 mo $102.00 $0 $0 $0 $510 $510 
3.8 Survey Support 1.5 day $1,175.00 $1,763 $0 $0 $0 $1,763 
3.9 Sile Superinlendent 100 day $242.00 $480.00 $0 $24,200 $48,000 $0 $72,200 

3.10 Sile Health & Safely and QA/QC 100 day $242.00 $360.00 $0 $24,200 $36,000 $0 $60,200 
3.11 Underground Utility Clearance 1 Is $4,000.00 $4,000 $0 $0 $0 $4,000 

4 DECONTAMINATION 
4.1 Decontamination Services 2 mo $1,220.00 $2,245.00 $1,550.00 $0 $2,440 $4,490 $3,100 $10,030 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225 
4.3 Decon Waler 2,000 gal $0.20 $0 $400 $0 $0 $400 
4.4 Decon Waler Storage Tank, 6,000 gallon 2 mo $813.00 $0 $0 $0 $1,626 $1,626 
4.5 Disposal of Decon Waste (liquid & solid) 2 mo $985.00 $1,970 $0 $0 $0 $1,970 

5 SAMPLING 
5.1 Sampling Labor 80 hr $36.00 $0 $0 $2,880 $0 $2,880 
5.2 Sampling ODCs 1 Is $750.00 $750.00 $0 $750 $0 $750 $1,500 
5.3 DPT Rig 4 day $1,000.00 $4,000 $0 $0 $0 $4,000 
5.3 Samples· Analytical (PAHs) 76 ea $175.00 $13,300 $0 $0 $0 $13,300 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy 40 day $1,084.80 $1,652.00 $0 $0 $43,392 $66,080 $109,472 
6.2 Site Labor, (3 laborers) 126 day $448.40 $0 $0 $56,498 $0 $56,498 
6.3 T & D of Excavated Soll, non-hazardous (PAHs) 15,640 ton $65.00 $1,018,600 $0 $0 $0 $1,016,600 
6.4 Waste Disposal Characterization I Analytical 15 ea $850.00 $30.00 $50.00 $30.00 $12,750 $450 $750 $450 $14,400 
7 BACKFILL AND SITE RESTORATION 

7.1 Excavator, 2.5 cy 30 day $1,084.80 $1,800.00 $0 $0 $32,544 $54,000 $86,544 
7.2 Dozer, 140 hp 30 day $555.80 $889.00 $0 $0 $16,674 $26,670 $43,344 
7.3 Sile Labor, (3 laborers) 92 day $448.40 $0 $0 $41,253 $0 $41,253 
7.4 Backfill, common fill 9,977 cy $16.07 $0 $160,330 $0 $0 $160,330 
7.5 Backfill, vegetative soll 450 cy $26.92 $0 $12, 114 $0 $0 $12, 114 
7.6 Compactor, 125 hp 30 day $656.40 $640.20 $0 $0 $19,692 $19,206 $38,898 
7.7 Hydro Seed 29 msf $63.50. $1,842 $0 $0 $0 $1,842 
8 ISCO 
8.1 Dellneatlon sampling Is $23,000.00 $23,000 $0 $0 $0 $23,000 
8.2 ISCO Bench/pilot test Is $7,500.00 $7,500 $0 $0 $0 $7,500 
8.3 Project Design Is $4,000.00 $4,000 $0 $0 $0 $4,000 
8.4 Well Installation Is $52,800.00 $52,800 $0 $0 $0 $52,800 
8.5 Injection Is $36,800.00 $36,800 $0 $0 $0 $36,800 
8.6 Reagents Is $2,300.00 $2,300 $0 $0 $0 $2,300 
8.7 Moblllzatlon/Demoblllzatlon Is $18,000.00 $18,000 $0 $0 $0 $18,000 
8.8 Documentation Is $4,000.00 $4,000 $0 $0 $0 $4,000 
8.9 Second Injection Is $28,000.00 $28,000. $0 $0 $0 $28,000 

8.10 Second Injection Reagents Is $1,700.00 $1,700 $0 $0 . $0 $1,700 
8.11 Second Injection Moblllzatlon/Demoblllzatlon Is $18,000.00 $18,000 $0 '$0 $0 $18,000 
8.12 Performance Sampling Is $25,200.00 $25,200 $0 $0 $0 $25,200 

Subtotal $1,277,524 $232,924 . $328,743 $182,157 $2,021,349 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Sita 9 - Camp Moffett Ravine Fiii 
Altamatlve 9-3A: Excavation (Unrestricted Ra-use), Off-Site Dlsposal, Groundwater LUCs, and ISCO 
Ca Ital Cost 

n OS 
Item Quantl Unit Subcontract Material 

Overhead on Labor Cost @ 30% 
G&ACost@ 10% 

Tax on Materials and Equipment Cost@ 6.25% 

Total Direct Cost 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 15% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 2% 

Contingency on Total Fleld Costs @ 20% 
Engineering on Total Fleld Cost@ 3% 

TOTAL CAPITAL COST 

H:\Grea.\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slte 9 Alt 9-3A (9-4-13)\capcost • 

Labor 
OS 

Equipment Subcontract ·Labor 

$98,623 
$127,752.40 $23,292 $32,874 

$14,558 

$1,405,276 $270,775 $460,240 

9/6/2013 1:47 PM 

Equl men I 
$18,216 
$11,385 

$211,758 

Subtotal! 

$98,623 
$202,135 

$25,943 

$2,348,049 

$352,207 
$234,805 

$2,935,061 

$58,701 

$2,993,762 

$598,752 
$74,844 

$3,667,359 

.e2of4 



• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 

• 
Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Annual Cost 

Item 
tern ost 

years 1 - 30 
tern ost 

every 5 years Notes 

• 9/6/2013 1:47 PM 

Annual Site Inspection & 
Reoo·rt 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Five Year Site Review 

SUBTOTAL 

Contingency @ 10% 

TOTAL 

$23 000 Labor and supplies to evaluate site every five years for 5-year review 
----~~~~~----"......;;..,j""-"-.;.._~ 

$2,350 

$235 

$2,585 

$23,000 

$2,300 

$25,300 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 9 - Camp Moffett Ravine Fill 
Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Present Worth Analysis 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

nnua 
Cost 

$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 . 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

I ' 5 
$2,585 
$2,585 
$2,585. 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 . 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

H:\Gr.kes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 9 Alt 9-3A (9-4.wa 

0.989 
0.978 
0.968 
0.957 
0.947 
0.936 
0.926 
0.916 
0.906 
0.896 
0.887 
0.877 
0.867 
0.858 
0.849 
0.839 
0.830 
0.821 
0.812 

·0.003 
0.795 
0.786 
0.778 
0.769 
0.761 
0.752 
0.744 
0.736 
0.728 
0.720 

TOTAL PRESENT WORTH 

,6 • 
$2,557 
$2,529 
$2,502 
$2,474 

$26,401 
$2,421 
$2,394 
$2,368 
$2,343 

$24,995 
$2,292 
$2,267 
$2,242 
$2,218 

$23,665 
$2,170 
$2, 146 
$2,123 
$2,100 

$22,405 
$2,054 
$2,032. 
$2,010 
$1,988 

$21,212 
$1,945 
$1,924 
$1,903 
$1,882 

$20,083 

$3,859,006 

9/6/2013 1:47 PM 
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• Cost Estimate - Alternative 21-2 

• 



• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 21 - Buildings 1517/1506 Area 
Alternative 21-2: LUC& and Cover 
Capita! Cost 

Item Quant! 
PROJECT PLANNING & DOCUMENTS 

1.1 Prepare LUC Documents 

Subtotal 

Overhead on Labor Cost @ 30% 
G&ACost@ 10% 

Tax on Materials and Equipment Cost@ 6.25% 

Total Direct Cost 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 20% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 0% 

Contingency on Total Fleld Costs@ 10% 
Engineering on Total Field Cost @ 0% 

TOTAL CAPITAL COST 

250 

Unit Subcontract 

hr 

H:\Great Lakes\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Slte 21Alt21-2 (9413)\cepcost 

• 
n os 

Material Labor Equipment Subcontract Labor Equlpmen Subtotal 

$40.00 $0 $0 $10,000 $0 $10,000 

$0 $0 $10,000 $0 $10,000 

$3,000 $3,000 
$0 $0 $1,000 $0 $1,000 

$0 $0 $0 

$0 $0 $14,000 $0 $14,000 

$2,800 
$1,400 

$18,200 

$0 

$18,200 

$1,820 
$0 

$20,020 

Page 1 of3 



NAVAL TRAINING CENTER GRE_AT LAKES 
Great Lakes, Illinois 
Site 21 ·Buildings 1517/1506 Area 
Alternative 21-2: LUCs and Cover 
Annual Cost 

Item 

Annual Site Inspection & 
Reoort 

tern Cost 
years 1 - 30 

$2,350 

tern ost 
every 5 years 

~~~~~~~~"""""-"---~ 

9/6/2013 1:48 PM 

Notes 

Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Labor and supplies to evaluate site every five years for 5-year review 

H:\Gr.akes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 21Alt21-2.13)\anulcost 



• • • NAVAL TRAINING CENTER GREAT LAKES 9/6/2013 1 :48 PM 
Great Lakes, Illinois 
Site 21 - Buildings 1517/1506 Area 
Alternative 21-2: LUCs and Cover 
Present Worth Analysis 

nnua 
Year Cost 

' ' 
1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635. 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5 $33,935 $33,935 0.947 $32,129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 $8,635 . $8,635 0.916 $7,911 
9 $8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830 $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 $8,635 0.769 $6,641 
25 $33,935 '$33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 $8,635 0.728 $6,288 
30 $33,935 $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $365,545 

H:\Great Lakes\Sites 5, 9, 21 FS\Cost estimates Sep 2013\Site 21Alt21-2 (9-4-13)\pwa Page 3 of 3 



• 

• Cost Estimate -Alternative 21-2A 

• 



• NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 21 - Bulldlngs 151711506 Area 
Altematlve 21-2A: LUCs, Cover, and ISCO 
Capltal Cost 

Item Quantity 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare LUC Documents 
1.2 Prepare ISCO Work Plan 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support FaclllUes (trailers, phone, electrlc, etc.) 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 
3.2 Field Office Equipment, Utilities, & Support 
3.3 Survey Support 
3.4 Site Superintendent 
3.5 Site Health & Safety and QA/QC 
3.6 Underground UUlity Clearance 
4 ISCO 
4.1 Dellneatlon sampling 
4.2 ISCO Benchlpllot test 
4.3 Project Design 
4.4 Well lnstallatlon 
4.5 Injection 
4.6 Reagents 
4.7 Mobilization/Demobilization 
4.8 Documentation 
4.9 Second lnjecUon 

4.10 Second Injection Reagents 
4.11 Second Injection Mobllizatlon/DemoblllzaUon 
4.12 Perfonnance Sampling 

Subtotal 

Overhead on Labor Cost @ 30% 
G &ACost@ 10% 

Tax on Materials and Equipment Cost @ 6.25% 

Total Direct Cost 

Subtotal 

Total Fleld Cost 

Indirects on Total Direct Cost@ 20% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 2% 

ConUngency on Total Field Costs @ 10% 
Engineering on Total Field Cost @ 8% 

TOTAL CAPITAL COST 

250 
200 

2 
2 
2 

38 
38 

1 

1 
1 

. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Unit Subcontract 

hr 
hr 

Is 

mo 
mo 
day $1, 175.00 
day 
day 

Is $4,000.00 

Is $23,000.00 
Is $7,500.00 
Is $4,000.00 
Is $36,000.00 
Is $46,000.00 
Is $5,600.00 
Is $18,000.00 
Is $4,000.00 
Is $34,500.00 
Is $4,200.00 
Is $18,000.00 
Is $25,200.00 
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• 
"' OS 

Material Labor Equipment Subcontract Labor Equl men Subtotal 

$40.00 $0 $0 $10,000 $0 $10,000 
$40.00 $0 $0 $8,000 $0 $8,000 

$1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 

$340.00 $0 $0 $0 $680 $680 
$508.00 $0 $1,016 $0 $0 $1,016 

$2,350 $0 $0 $0 $2,350 
$242.00 $480.00 $0 $9,196 $18,240 $0 $27.436 
$242.00 $360.00 $0 $9,196 $13,680 $0 $22,876 

$4,000 $0 $0 $0 $4,000 

$23,000 $0 $0 $0 $23,000 
$7,500 $0 $0 $0 $7,500 
$4,000 $0 $0 $0 $4,000 

$36,000 $0 $0 $0 $36,000 
$46,000 $0 $0 $0 $46,000 

$5,600 $0 $0 $0 $5,600 
$18,000 $0 $0 $0 $18,000 

$4,000 $0 $0 $0 $4,000 
$34,500 $0 $0 $0 $34,500 

$4,200 $0 $0 $0 $4,200 
$18,000 $0 $0 $0 $18,000 
$25,200 $0 $0 $0 $25,200 

$232,350 $20,408 $49,920 $4,180 $306,858 

$14,976 $14,976 
$23,235 $2,041 $4,992 $418 $30,686 

$1,276 $261 $1,537 

$255,585 $23,724 $69,888 $4,859 $354,057 

$70,811 
$35,406 

$460,274 

$9,205 

$469,479 

$46,948 
$37,558 

$553,985 
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. NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 21 - Buildings 1517/1506 Area 
Alternative 21-2A: LUCs, Cover, and ISCO 
Annual Cost 

Item 
tern os 

years 1 - 30 
tern ost 

every 5 years 

9/6/2013 1:48 PM 

Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

______ ......;=.i.;;;..;;;..;;...._ Labor and supplies to evaluate site every five years for 5-year review 
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• • 9/6/201.8 PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 21 - Buildings 1517/1506 Area 
Alternative 21-2A: LUCs, Cover, and ISCO 
Present Worth Analysis 

nnua 
Year Cost 

, 
' 

1 $8,635 $8,635 0.989 $8,541 
2 $8,635 $8,635 0.978 $8,448 
3 $8,635 $8,635. 0.968 $8,356 
4 $8,635 $8,635 0.957 $8,265 
5 $33,935 $33,935 0.947 $32,129 
6 $8,635 $8,635 0.936 $8,086 
7 $8,635 $8,635 0.926 $7,998 
8 $8,635 $8,635 0.916 $7,911 
9 $8,635 $8,635 0.906 $7,825 
10 $33,935 $33,935 0.896 $30,418 
11 $8,635 $8,635 0.887 $7,656 
12 $8,635 $8,635 0.877 $7,573 
13 $8,635 $8,635 0.867 . $7,490 
14 $8,635 $8,635 0.858 $7,409 
15 $33,935 $33,935 0.849 $28,799 
16 $8,635 $8,635 0.839 $7,248 
17 $8,635 $8,635 0.830. $7,170 
18 $8,635 $8,635 0.821 $7,092 
19 $8,635 $8,635 0.812 $7,014 
20 $33,935 $33,935 0.803 $27,266 
21 $8,635 $8,635 0.795 $6,863 
22 $8,635 $8,635 0.786 $6,788 
23 $8,635 $8,635 0.778 $6,714 
24 $8,635 $8,635 0.769 $6,641 
25 $33,935 $33,935 0.761 $25,815 
26 $8,635 $8,635 0.752 $6,497 
27 $8,635 $8,635 0.744 $6,427 
28 $8,635 $8,635 0.736 $6,357 
29 $8,635 $8,635 0.72-8 $6,288 
30 $33,935 - $33,935 0.720 $24,441 

TOTAL PRESENT WORTH $899,511 
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• 

•• Cost Estimate - Alternative 21-3 

• 



• • 9/6.:48PM NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Site 21 -Building 1517/1506 Area 
Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Capital Cost 

n ost ost 
Item Ouantl Unit Subcontract Material Labor Equipment Subcontract Labor Equlpmen Subtotal 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 CompleUon Reports 60 hr $40.00 $0 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support Facllltles (trailers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Mobllizetlon/Demoblllzatlon 6 ea $195.00 $640.00 $0 $0 $1,170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 2 mo $340.00 $0 $0 $0 $510 $510 
3.2 Field Office Equipment, Utllltles, & Support 2 mo $508.00 $0 $762 $0 $0 $762 
3.3 Storage Trailer 2 mo $102.00 $0 $0 $0 $153 $153 
3.8 Survey Support 2 day $1,175.00 $2,350 $0 $0 $0 $2,350 
3.9 Site Superintendent 52 day $242.00 $480.00 $0 $12,584 $24,960 $0 $37,544 

3.10 Sile Health & Safety and OA/OC 52 day $242.00 $360.00 $0 $12,584 $18,720 $0 $31,304 
3.11 Underground UUllty Clearance 1 Is $4,000.00 $4,000 $0 $0 $0 $4,000 

4 DECONTAMINATION 
4.1 DecontamlnaUon Services . 1 mo $1,220.00 $2,245.00 $1,550.00 $0 $1,220 $2,245 $1,550 $5,015 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225 
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
-4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $813.00 $0 $0 $0 $813 $813 
4.5 Disposal of Decon Waste (llquld & solid) 1 mo $985.00 $985 $0 $0 $0 $985 

5 SAMPLING 
5.1 Sampling Labor 80 hr $36.00 $0 $0 $2,880 $0 $2,880 
5.2 Sampling ODCs 1 Is $750.00 $750.00 $0 $750 $0 $750 $1,500 
5.3 DPT Rig 4 day $1,000.00 $4,000 $0 $0 $0 $4,000 
5.3 Samples - Analytical (PAHs) 84 ea $175.00 $14,700 $0 $0 $0 $14,700 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy 20 day $1,084.80 $1,652.00 $0 $0 $21,696 $33,040 $54,736 
6.2 Sita Labor, (3 laborers) 66 day $448.40 $0 $0 $29,594 $0 $29,594 
6.3 T & D of Excavated Soll, non-hazardous (PAHs) 4,420 ton $65.00 $287,300 $0 $0 $0 $287,300 
6.4 Wasta Disposal CharacterlzaUon I Analytical 5 ea $850.00 $30.00 $50.00 $30.00 $4,250 $150 $250 $150 $4,800 
7 BACKFILL AND SITE RESTORATION 

7.1 Excavator, 2.5 cy 10 day $1,084.80 $1,800.00 $0 $0 $10,848 $18,000, $28,848 
7.2 Dozer, 140 hp 10 day $555.80 $889.00 $0 $0 $5,558 $8,890 $14,448 
7.3 Site Labor, (3 laborers) 58 day $448.40 $0 $0 $26,007 $0 $26,007 
7.4 Backllll, common 1111 2,317 cy $16.07 $0 $37,234 $0 $0 $37,234 
7.5 Backllll, vegetative soil 630 cy $26.92 $0 $16,960 $0 $0 $16,960 
7.6 Compactor, 125 hp 10 day $656.40 $640.20 $0 $0 $6,564 $6,402 $12,966 
7.7 Hydro Seed 41 msf $63.50 $2,604 $0 $0 $0 $2,604 

Subtotal $320,189 $87,944 $167,893 $78,323 $654,348 

Overhead on Labor Cost @ 30% $50,368 $50,368 
G &ACost@ 10% $32,018.85 $8,794 $16,789 $7,832 $65,435 

Tax on Materials and Equipment Cost@ 6.25% $5,496 $4,895 $10,392 

Total Direct Cost $352,207 $102,235 $235,050 $91,050 $780,542 

Indirects on"Total Direct Cost@ 15% $117,081 
Profit on Total Direct Cost@ 10% $78,054 

Subtotal $975,678 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 
Site 21 -Bulldlng 151711506 Area 
Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Capital Cost 

Total Fleld Cost 

Item Quantl 

Health & Safety Monitoring @ 2% 

Contingency on Total Fleld Costs @ 20% 
Engineering on Total Field Cost@ 5% 

TOTAL CAPITAL COST 

Unit Subcontract 

H:\Gre.s\Sltes 5, 9, 21 FS\Cost esUmates Sep 2013\Slle 21Alt21-3 (9-4-13)\capcost 

n OS 

Material 

• 

Labor E ulpment Subcontract Labor 

91612013 1:48 PM 

Subtotal 

$19,514 

$995,191 

$199,038 
$49,760 

$1,243,989 

.e2of4 



• NAVAL TRAINING CENTER GREAT LAKES • Great Lakes, Illinois 
Site 21 -Building 1517/1506 Area 
Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Annual Cost 

Item 
Item Cost 

years 1 - 30 
tern os 

every 5 years 

9/6/201.BPM 

Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

Five Year Site Review 

SUBTOTAL 

Contingency @ 10% 

TOTAL 

$23 000 Labor and supplies to evaluate site every five years for 5-year review 
~~~~~~-------'~~~ 

$2,350 

$235 

$2,585 

$23,000 

$2,300 

. $25,300 
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NAVAL TRAINING CENTER GREAT LAKES 9/6/2013 1:48 PM 
Great Lakes, Illinois 
Site 21 -Building 1517/1506 Area 
Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs 
Present Worth Analysis 

nnua ate re sen 
Cost Worth 

' ' ' ' 1 $2,585 $2,585 0.989 $2,557 
2 $2,585 $2,585 0.978 $2,529 
3 $2,585 $2,585. 0.968 $2,502 
4 $2,585. $2,585 0.957 $2,474 
5 $27,885 $27,885 0.947 $26,401 
6 $2,585 $2,585 0.936 $2,421 
7 $2,585 $2,585 0.926 $2,394 
8 $2,585 $2,585 0.916 $2,368 
9 $2,585 $2,585 0.906 . $2,343 
10 $27,885 $27,885 0.896 $24,995 
11 $2,585 $2,585 0.887 $2,292 
12 $2,585 $2,585 0.877 $2,267 

. 13 $2,585 $2,585 0.867 $2,242 
14 $2,585 $2,585 0.858 $2,218 
15 $27,885 $27,885 0.849 $23,665 
16 $2,585 $2,585 0.839 $2,170 
17 $2,585 $2,585 0.830 $2,146 
18 $2,585 $2,585 .. 0.821 $2,123 
19 .$2,585 $2,585 0.812 $2,100 
20 $27,885 $27,885 0.803 $22,405 
21 $2,585 $2,585 0.795 $2,054 
22 $2,585 $2,585 0.786 $2,032 
23 $2,585 $2,585 0.778 $2,010 
24 $2,585 $2,585 0.769 $1,988 
25 $27,885 $27,885 0.761 $21,212 
26 $2,585 $2,585 0.752 $1,945 
27 $2,585 $2,585 0.744 $1,924 
28 $2,585 $2,585 0.736 $1,903 
29 $2,585 $2,585 0.728 $1,882 
30 $27,885 $27,885 0.720 $20,083 

TOTAL PRESENT WORTH $1,435,636 
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•• Cost Estimate - Alternative 21-3A 



• • • NAVAL TRAINING CENTER GREAT LAKES 9/6/20131:49 PM 
Great Lakes, llllnols 
Site 21 -Bulldlng 1517/1506 Area 
Altematlve 21-3A: Excavation (Unrestricted Re-use), Off-Site Dlsposal,.Groundwater LUCs, and ISCO 
Capltal Cost 

n OS 05 

Equlpmen I Subtotall Item Quantity Unit Subcontract Material Labor E ulpment Subcontract Labor 

PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents, Plans, & LUCRD 300 hr $40.00 $0 $0 $12,000 $0 $12,000 
1.2 Prepare ISCO Work Plan 200 hr $40.00 $0 $0 $8,000 $0 $8,000 
1.3 Completion Reports 60 hr $40.00 $9 $0 $2,400 $0 $2,400 
2 MOBILIZATION AND DEMOBILIZATION 

2.1 Site Support FaclllUes (trailers, phone, electric, etc.) 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500 
2.2 Equipment Mobilizatlon/Demoblllzatlon 6 ea $195:00 $640.00 $0 $0 $1, 170 $3,840 $5,010 
3 FIELD SUPPORT AND SITE ACCESS 

3.1 Office Trailer 3 mo $340.00 $0 $0 $0 $1,020 $1,020 
3.2 Field Office Equipment, Utilities, & Support 3 mo $508.00 $0 $1,524 $0 $0 $1,524 
3.3 Storage Trailer 3 mo $102.00 $0 $0 $0 $306 $306 
3.8 Survey Support 2 day $1,175.00 $2,350 $0 $0 $0 $2,350 
3.9 Sile Superintendent 72 day $242.00 $480.00 $0 $17,424 $34,560 $0 $51,984 

3.10 Site Health & Safety and QA/QC 72 day $242.00 $360.00 $0 $17,424 $25,920 $0 $43,344 
3.11 Underground UUllty Clearance 1 Is $4,000.00 $4,000 $0 $0 $0 $4,000 

4 DECONTAMINATION 
4.1 Decontamination Services 1 mo $1,220.00 $2,245.00 $1,550.00 $0 $1,220 $2,245 $1,550 $5,015 
4.2 Equipment Decon Pad 1 Is $4,500.00 $3,000.00 $725.00 $0 $4,500 $3,000 $725 $8,225 
4.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $813.00 $0 $0 $0 $813 $813 
4.5 Disposal of Decon Waste (liquid & solid) 1 mo $985.00 $985 $0 $0 $0 $985 

5 SAMPLING 
5.1 Sampling Labor 80 hr $36.00 $0 $0 $2,880 $0 $2,880 
5.2 Sampling ODCs 1 Is $750.00 $750.00 $0 $750 $0 $750 $1,500 
5.3 DPT Rig 4 day $1,000.00 $4,000 $0 $0 $0 $4,000 
5.3 Samples - Analytical (PAHs) 84 ea $175.00 $14,700 $0 $0 $0 $14,700 
6 EXCAVATION AND DISPOSAL 

6.1 Excavator, 2.5 cy 20 day $1,084.80 $1,652.00 $0 $0 $21,696 $33,040 $54,738 
6.2 Site Labor, (3 laborers) 66 day $448.40 $0 $0 $29,594 $0 $29,594 
6.3 T & D of Excavated Soil, non-hazardous (PAHs) 4,420 ton $65.00 $287,300 $0 $0 $0 $287,300 
6.4 Waste Disposal Characterization I Analytical 5 ea $850.00 $30.00. $50.00 $30.00 $4,250 $150 $250 $150 $4,800 
7 BACKFILL AND SITE RESTORATION 

7.1 Excavator, 2.5 cy 10 day $1,084.80 $1,800.00 $0 $0 $10,848 $18,000 $28,848 
7.2 Dozer, 140 hp 10 day $555.80 $889.00 $0 $0 $5,558 $8,890 $14,448 
7.3 Site Labor, (3 laborers) 58 day $448.40 $0 $0 $26,007 $0 $26,007 
7.4 Backfill, common fill 2,317 cy $16.07 $0 $37,234 $0 $0 $37,234 
7.5 Backfill, vegetative soil 630 cy $26.92 $0 $16,960 $0 $0 $16,960 
7.6 Compactor, 125 hp 10 day $656.40 $640.20 $0 $0 $6,564 $6,402 $12,966 
7.7 Hydro Seed 41 msf $63.50 $2,604 $0 $0 $0 $2,604 
8 ISCO 
8.1 Delineation sampling Is $23,000.00 $23,000 $0 $0 $0 $23,000 
8.2 ISCO Bench/pilot test Is $7,500.00 $7,500 $0 $0 $0 $7,500 
8.3 Project Design Is $4,000.00 $4,000 $0 $0 $0 $4,000 
8.4 Well lnstallatlon Is $36,000.00 $36,000 $0 $0 $0 $36,000 
8.5 Injection Is $46,000.00 $46,000 $0 $0 $0 $46,000 
8.6 Reagents Is $5,600.00 $5,600 $0 $0 $0 $5,600 
8.7 Moblllzallon/Demoblllzallon Is $18,000.00 $18,000 $0 $0 $0 $18,000 
8.8 Documentation Is $4,000.00 $4,000 $0 $0 . $0 $4,000 
8.9 Second Injection Is $34,500.00 $34,500. $0 $0 $0 $34,500 

8.10 Second Injection Reagents Is $4,200.00 $4,200 $0 $0 $0 $4,200 
8.11 Second Injection Moblllzallon/Demoblllzatlon Is $18,000.00 $18,000 $0 $0 $0 $18,000 
8.12 Performance Sampling Is $25,200.00 $25,200 $0 $0 $0 $25,200 

Subtotal $546,189 $98,386 $192,693 $78,986 $916,253 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, llllnols 
Sita 21 -Building 1517/1506 Area 
Alternative 21-3A: Excavation (Unrestricted Ra-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Capital Cost 

Item Quantity Unit Subcontract 

Overhead on Labor Cost @ 30% 
G&ACost@ 10% 

Tax on Materials and Equipment Cost@ 6.25% 

Total Direct Cost 

Subtotal 

Total Field Cost 

Indirects on Total Direct Cost@ 15% 
Profit on Total Direct Cost@ 10% 

Health & Safety Monitoring @ 1 o/o 

Contingency on Total Fleld Costs @ 20% 
Engineering on Total Fleld Cost @ 4% 

TOTAL CAPITAL COST 

H:\~re-s\Sltes 5, 9, 21 FS\Cost estimates Sep 2013\Site 21Alt21-3A (9-4-13)\capcost 

n OS 

Material 

• 

Labor Equipment Subcontract 

$54,618.85 

$600,807 

OSI 

Labor 

$57,808 
$9,839 $19,269 
$6,149 

$114,373 $269,770 

9/612013 1:49 PM 

Eulmenl 

$7,899 
$4,937 

$91,821 

Subtotal! 

$57,808 
$91,625 
$11,086 

$1,076,772 

$161,516 
$107,677 

$1,345,965 

$13,460 

$1,359,424 

$271,885 
$54,377 

$1,685,686 
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NA'\ TRAINING CENTER GREAT LAKES . • Great Lakes, Illinois 
Site 21 -Building 1517/1506 Area 
Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Annual Cost 

Item 
tern ost 

years 1 - 30 
tern ost 

every 5 years Notes 

Annual Site Inspection & 
Reoort 

$2,350 Labor and supplies for a yearly local inspection of Land Use Controls with Report 

·Five Year Site Review 

SUBTOTAL 

Contingency @ 10% 

TOTAL 

$23 000 Labor and supplies to evaluate site every five years for 5-year review 
~~~~~~------~~~ 

$2,350 

$235 

$2,585 

$23,000 

$2,300 

. $25,300 
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NAVAL TRAINING CENTER GREAT LAKES 
Great Lakes, Illinois 

·Site 21 -Building 1517/1506 Area 
Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and ISCO 
Present Worth Analysis · 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

nnua 
.Cost 

$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

I I 

$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
'$2;585 
$2,585 

$27,885 
$2,585· 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 
$2,585 
$2,585 
$2,585 
$2,585 

$27,885 

H:\Gr.kes\S!tes 5, 9, 21 FS\Cost estimates Sep 2013\Site 21Alt21-3,A (.)\pwa 

0.989 
0.978 
0.968 
0.957 
0.947 
0.936 
0.926 
0.916 
0.906 
o .. 896 
0.887 
0.877 
0.867 
0.858 
0.849 
0.839 
0.830 
0.821 
0.812 
0.803 
0.795 
0.786 
0.778 
0.769 
0.761 
0.752 
0.744 
0.736 
0.728 
0.720 

ate 

TOTAL PRESENT WORTH 

I 5, 
$2,557 
$2,529 
$2,502 
$2,474 

$26,401 
$2,421 
$2,394 
$2,368 
$2,343 

$24,995 
$2,292 
$2,267 
$2,242 
$2,218 

$23,665 
$2,170 
$2,146 
$2,123 
$2,100 

$22,405 
$2,054 
$2,032 
$2,010 
$1,988 

$21,212 
$1,945 
$1,924 
$1,903 
$1,882 

$20,083 

$1,877,333 

9/6/2013 1:49 PM 
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APPENDIX E 

• CCC CONCENTRATION TABLES 

•• 



• 
LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCAR80NS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

l3 
55000 
1600 

1800 
2100 
2100 
9000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

• 
TABLE E-5-1 . 

COC CONCENTRATIONS IN SURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE1 OFB 

NTC05-S801 NTC05-S802 NTC05-S803 
NTC05-S801-SS-0005 NTC05-S802-SS-0005 NTC05-S803-SS-0005 

20101217 20101217 20101214 
SS SS SS 
0 0 0 

0.5 0.5 0.5 
>. 

11 5.6 
50000 16000 

340 420 

. 
48 
so 
76 
31 
13 
41 

• 
NTC05-S804 

NTC05-S804-SS-0005 
20101217 

SS 
0 

0.5 

4.5 
18000 

430 

; 

210 
320 
460 
230 
57 J 

28Q 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCAR80NS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
55000 
1600 

1800 
2100 
2100 
9000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/2112013 2:22:22 PM 

• 

TABLE E-5-1 
COC CONCENTRATIONS IN SURFACE SOIL-SITE 5 
SITE;S 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 2 OF 8 

NTC05-S805 NTC05-S806 NTC05-S807 
NTC05-S805-SS-0005 NTC05-S806-SS-0005 NTC05-S807-SS-0005 

20101218 20101218 20101218 
SS SS SS 
0 0 0 

0.5 0.5 0.5 

6.4 3.2 5.2 
15000 9200 17000 

720 330 380 

140 u 
180 
230 
90 
36 J 

140 

• 

NTC05-S808 
NTC05-S808-SS-0005 

20101218 
SS 
0 

0.5 
; 

5.7 
21000 

390 

1100 
1400 
2100 
750 
·250 
1000 

• 



• 
LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 13 
IRON 55000 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCAR80NS(UG/KG) 

BENZO(A)ANTHRACENE 1800 
BENZO(A)PYRENE 2100 
BENZO(B)FLUORANTHENE 2100 
BENZO(K)FLUORANTHENE 9000 
DIBENZO(A,H)ANTHRACENE 420 
INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG .. 

Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

• 
TABLE E-5-1 

COC CONCENTRATIONS IN SURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE30F 8 

NTC05-S809 NTC05-S810 NTC05-S811 
NTC05-S809-SS-0005 NTC05-S810-SS-0005 NTC05-S811-SS-0005 

20101218 20101214 20101218 
SS SS SS 
0 0 0 

0.5 0.5 0.5 
" . 

, .. ; ; 

12 4.6 3.9 
32000 12000 12000 

630 370 410 

610 830 
780 720 

1200 1200 
480 530 
130 150 J 
530 380 

• 
NTC05-S812 

NTC05-S812-SS-0005 
20101214 

SS 
0 

0.5 

2.5 
11000 

280 

670 J 
1700 u 
1700 u 
340 J 

1700 u 
1700 u 



TABLE E-5-1 
COC CONCENTRATIONS IN SURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE40F 8 

LOCATION NTC05-S813 NTC05-S814 NTC05-S815 NTC05-S816 
SAMPLE ID PRG NTC05-S813-SS-0005 NTC05-S814-SS-0005 NTC05-S815-SS-0005 NTC05-S816-SS-0005 
SAMPLE DATE 20101219 20101214 20101219 20101218 
SUBMATRIX SS SS SS SS 
TOP DEPTH 0 0 0 0 
BOTTOM DEPTH 0.5 0.5 0.5 0.5 
METALS (MG/KG) ' t l ~: 1 E \ ' 

' ~ f 

ARSENIC 13 6.3 8.7 6.4]. 3.2 
IRON 55000 23000 .21000 25000 12000 
MANGANESE 1600 490 490 610 240 
POLYCYCLIC AROMATIC \ 

' 
HYDROCAR80NS(UG/KG) [ 

' ' 
BENZO(A)ANTHRACENE 18.00 10 u 77] 50] 870 
BENZO(A)PYRENE 2100 10 u 58] 50] 1100 
BENZO(B)FLUORANTHENE 2100 10 u 96 50] 1800 
BENZO(K)FLUORANTHENE 9000 10 u 38]. 33] 630 
DIBENZO(A,H)ANTHRACENE 420 10 u 92 u 33] 280 
IN DENO( 1, 2,3-CD )PYRE NE 1600 10 u 58] 33] 1000 

Shaded cells indicate concentration greater 
than the PRG. · 

Data is from RI Report. , 

Blank means no analysis. 

8/21/2013 2:22:22 PM 

• • • 



• 
LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 13 
IRON 55000 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 1800 
BENZO(A)PYRENE 2100 
BENZO(B)FLUORANTHENE 2100 
BENZO(K)FLUORANTHENE 9000 
DIBENZO(A,H)ANTHRACENE 420 
INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

•• 
TABLE E-5-1 

COC CONCENTRATIONS IN SURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE50F8 

NTC05-SB17 NTC05-SB18 NTC05-SB19 

NTC05-SB17-SS-0005 NTC05-SB18-SS-0005 NTC05-SB19-SS-0005 

20101218 20101218 20101214 

SS SS SS 

0 0 0 

0.5 0.5 0.5 
f ! ~ 

4.1 2.7 7.1 
19000 7200 23000 

290 350 590 

! ; 
! 

850 780 440 
1700 780 690 
2100 940 950 
1000 470 J 380 
370 780 u 140 

1600 470 J 500 

• 
NTC05-SB20 

NTC05-SB20-SS-0005 

20101219 

SS 
0 

0.5 
J r ' 

3.1 
11000 

410 

I 
730 

1100 
1500 
620 
260 
810 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO( 1,2,3-CD )PYRENE 

PRG 

13 
55000 
1600 

1800 
2100 
2100 
9000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 

Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

• 

TABLE E-5-1 
COC CONCENTRATIONS IN SURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE& OF 8 

NTCOS-S821 NTC05-S822 NTCOS-S823 NTCOS-S824 

NTCOS-S821-SS-0005 NTCOS-S822-SS-OOOS NTCOS-S823-SS-OOOS NTCOS-S824-SS-OOOS 
20101219 

SS 
0 

o.s 

3.9 
12000 

330 

20101219 
SS 
0 

o.s 

5 
24000 

520 

• 

20101219 
SS 
0 

o.s 

3.3 
6700 

200 

4.9 
4.2 
9.9 
4.6 
4.6 
8.8 

20101219 
SS 
0 

0.5 

7.9 J 
26000 

940 

17 J 
29 
33 
17 J 
12 J 
46 

• 



• 
LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

I ARSENIC 

POLYCYCLIC AROMATIC 
HYDROCAR80NS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
55000 
1600 

1800 
2100 
2100 
9000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

• 
TABLE E-5-1 

CCC CONCENTRATIONS IN SURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 70F 8 

NTCOS-S830 NTCOS-S831 
NTCOS-S830-SS-0001 NTCOS-S830-SS-0001- NTCOS-S831-SS-0001 

20121217 20121217 20121216 
' 

SS SS SS 
0 0 0 
1 1 1 

• 
NTCOS-S832 

NTCOS-S832-SS-0001 
20121217 

SS 
0 
1 



LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

rRSENIC 

1 

j3 

POLYCYCLIC AROMATIC 
HYDROCAR80NS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDEN0(1,2,3-CD)PYRENE 

1800 
2100 
2100 
9000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:22:22 PM 

• 

TABLE E-5-1 
COC CONCENTRATIONS IN SURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGEBOFB 

NTCOS-S833 NTC05-S834 

NTCOS-S833-SS-0001 NTCOS-S834-SS-0102 

20121216 20121216 

SS SS 

0 1 
1 2 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
I ARSENIC I 
I MANGANESE I 

. POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
.150 
1500 
15000 
150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

I 
I 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF19 
NTC05-SB01 

• 

NTC05-SB02 
NTC05-SB01-SB-0204 NTC05-SB01-SB-0502 NTC05-SB02-SB-0204 NTC05-SB02-SB-0502 

20101217 20101217 20101217 20101217 
SB SB SB SB 
2 0.5 2 0.5 
4 2 4 2 

11 8.7 6.6 4.8 
910 900 920 590 

1.9 u 13 2.1 u 9~1 

1.9 u 11 2.1 u 11 
1.9 u 18 2.1 u 16 
1.9 u 5.6 2.1 u 4.7 
1.9 u 3 2.1 u 3 
1.9 u 8.6 2.1 u 9.1 



LOCATION 
SAMPLE ID 
SAMPLE DATE PRG 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 13 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 1500 
BENZO(A)PYRENE 150 
BENZO(B)FLUORANTHENE 1500 
BENZO(K)FLUORANTHENE 15000 
DIBENZO(A,H)ANTHRACENE 150 
INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
. COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 2OF19 

NTC05-SB03 NTC05-SB04 
NTC05-SB03-SB-0204 NTC05-SB03-SB-0407 NTC05-SB04-SB-0204 NTC05-SB04-SB-0502 

20101214 20101214 
SB SB 
2 ·4 

4 7 
' 

3.8 8.6 
620 640 

54 
51 
75 230 
33 68 
13 36 
39 120 

• 

20101217 
SB 
2 
4 
' 

4.2 
280 

52 
61 
97 
38 
13 
52 

20101217 
SB 
0.5 
2 

5.5 
360 

22000 
18000 
22000 
11000 
3700 J 

12000 

• 



• 

LOCATION 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 3OF19 
NTC05-SB05 

• 

NTC05-SB06 
SAMPLE ID NTC05-SB05-SB-0204 NTC05-SB05-SB-0502 NTC05-SB06-SB-0204 NTC05-SB06-SB-0502 
SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) 
ARSENIC 

MANGANESE 

POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 20101218 
SB 
2 
4 

13 8.5 

1600 1500 

BENZO(A)ANTHRACENE 1500 2.7 U 

BENZO(A)PYRENE 150 5 

BENZO(B)FLUORANTHENE 1500 6.9 

BENZO(K)FLUORANTHENE 15000 2. 7 

DIBENZO(A,H)ANTHRACENE 150 1.1 J 

INDENO(l,2,3-CD)PYRENE 1500 3.8 

Shaded cells indicate concentration 
greater than the PRG. 

Data is from RI Report. 

Blank means no analysis. 

8/21/2013 2:32:55 PM 

20101218 20101218 20101218 
SB SB SB 
0.5 2 0.5 
2 4 2 

6.6 9.7 4.2 

1000 890 430 

8.5 

8.9 

14 510 

5.4 180 

1.9 J 71 J 
6.2 280 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH· 
BOTTOM DEPTH 
METALS (MG/KG) 

I ARSENIC 
MANGANESE · 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 
1500 
15000 

150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis .. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 4OF19 

NTCOS-SB07 

NTCOS-SB07-SB-0204 NTCOS-SB07-SB-0502 
20101218 20101218 

SB SB 

2 0.5 

4 2. 

7.1 4.8 
790 490 

11 140 u 
12 140 
19 220 

6.8 91 u 
2.6 36 J 
9.4 130 

• • 



• 

LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) 

ARSENIC 

MANGANESE 

POLYCYCUC AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 

13 
1600 

BENZO(A)ANTHRACENE 1500 

BENZO(A)PYRENE 150 

BENZO(B)FLUORANTHENE 1500 · 

BENZO(K)FLUORANTHENE 15000 

DIBENZO(A,H)ANTHRACENE 150 

INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 

Data is from RI Report . 

. Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 5OF19 
NTCOS-SB08 

NTC05-SB08-SB-0204 NTC05-SB08-SB-0502 NTC05-SB08-SB-0502-D 

20101218 20101218 20101218 

SB SB SB 

2 0.5 0.5. 

4 2 2 

5.9 7.2 6.1 

740 530 440 

• 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC. 

MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 
1500 
15000 
150 
1500 

·Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 6OF19 

NTC05-SB09 NTC05-SB10 
NTC05-SB09-SB-0204 NTC05-SB09-SB-0502 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406 

20101218 20101218 20101214 20101214 
SB SB SB SB 

2 0.5 2 4 

4 2 4 6 

7.3 11 6.2 
600 780 770 

2.1 u 140 u 1.7 J 60 
2.1 u 150 1.3 J 79 
2.1 u 260 2.2 120 
2.1 u 93 0.87 J 44 
2.1 u 62 J 0.87 J 16 J 

2.1 u 110 1.3 J 52 

• • 



•• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 
1500 

15000 
150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 

Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 7OF19 
NTC05-SB11 

• 

NTC05-SB12 
NTC05-SB11-SB-0204 NTC05-SB11-SB-0502 NTC05-SB12-SB-0204 NTC05-SB12-SB-0407 

20101218 20101218 20101214 20101214 
SB SB SB SB 
2 0.5 2 4 
4 2 4 7 

5.9 7.9 5.9 7.2 
1100 500 780 980 

4.1 35 12 99 u 
4.1 39 12 99 u 
6.5 55 16 99 u 
2.4 18 5.2 J 20 J 

1.6 J 9.8 3.4 J 99 u 
4.1 31 6.9 J 99 u 



LOCATION 
SAMPLE ID 
SAMPLE DATE PRG 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 13 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 1500 
BENZQ(A)PYRENE 150 
BENZO(B)FLUORANTHENE 1500 
BENZO(K)FLUORANTHENE 15000 
DIBENZO(A,H)ANTHRACENE 150 
INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

· TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGES OF 19 

NTC05-SB13 NTC05-SB14 
NTC05-SB13-SB-0204 NTC05-SB13-SB-0502 · NTC05-SB13-SB-0502- NTC05-SB14-SB-0204 

20101219 20101219 20101219 20101214 
SB SB SB. SB 
2 0.5 0.5 2 
4 2 2 4 

5.7 J 5.8 J 7.2 
1300 1300 750 

0.8 J 1.9 u 1.9 u 2.7 
1.9 u 1.9 u 1.9 u 8.5 
1.9 u 1.9 u 1.9 u 12 
1.9 u 1.9 u 1.9 u 4.9 
1.9 u 1.9 u 1.9 u 4 
1.9 u 1.9 u 1.9 u 12 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
IN DENO( 1,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 
150 

1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

· COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 9OF19 
NTC05-SB15 

NTC05-SB15-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-

20101219 20101219 20101219 

SB SB SB 

2 0.5 0.5 

4 2 2 

7.2 5.7 5.9 
970 640 790 

2.1 u 30 34 J 
2.1 u 23 84 u 
2.1 u 30 84 u 
2.1 u 19 17 J 

2.1 u 6.4 J 84 u 
2.1 u 13 84 u 

• 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBON5(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 

150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI ·Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 10OF19 

NTCOS-5B16 

NTC05-5B16-5B-0204 NTC05-5B16-5B-0502 

20101218 20101218 

SB SB 

2 0.5 

4 2 

11 6.7 
1600 370 

1.7 J 19 
1.2 J 16 
2.1 36 

0.83 J 12 
2U 7 

0.83 J 15 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 
150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 11OF19 
NTC05-SB17 

NTC05-SB17-SB-0204 NTC05-SB17-SB-0502 NTC05-SB17-SB-0502-D 

20101218 20101218 20101218 

SB SB SB 
2 0.5 0.5 
4 2 2 

8.1 11 12 
900 . 590 J 1100 J 

0.79 J 4J 13 J 
1.6 J 8.7 J 34 J 
2.4 11 J 46 J 

0.79 J 4J 19 J 
1.9 u 3.2 8.8 

2 9.9 J 35 J 

• 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC. 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 

150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 12OF19 

NTC05-SB18 
NTC05-SB18-SB-0204 NTC05-SB18-SB-0502 NTC05-SB18-SB-0502-D 

20101218 20101218 20101218 
SB SB SB 
2 0.5 0.5 
4 2 2 

7.9 11 12 
1200 730 560 

2.1 u 0.81 J 2U 
2.1 u 2.1 u 2U 
2.1 u 2.1 u 2U 
2.1 u 0.41 J 2U 
2.1 u 2.1 u 2U 
2.1 u 2.1 u 2U 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) I ARSENIC ~ANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO( 1,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 

150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 13OF19 
NTCOS-SB19 

NTCOS-SB19-SB-0204 NTCOS-SB19-SB-0906 

20101214 20101214 

SB SB 

2 6 

4 9 

5 5.8 
560 750 

9.7 u 9.6 u 
9.7 u 9.6 u 
9.7 u 9.6 u 
9.7 u 9.6 u 
9.7 u 9.6 u 
9.7 u 9.6 u 

• 



LOCATION 
SAMPLE ID 
SAMPLE DATE PRG 
SUBMATRIX 
TOP DEPTH 
BOlTOM DEPTH 
METALS (MG/KG) 

ARSENIC 13 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 1500 
BENZO(A)PYRENE . 150 
BENZO(B)FLUORANTHENE 1500 
BENZO(K)FLUORANTHENE 15000 
DIBENZO(A,H)ANTHRACENE 150 
INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 14OF19 

NTC05-SB20 

NTC05-SB20-SB-0204 NTC05-SB20-SB-0204-D NTC05-SB20-SB-0502 

20101219 20101219 20101219 

SB SB SB 

2 2 0.5 

4 4 2 

1.8 J 2.1 J 1.9 
290 330 280 

1.8 u 1.8 u 11 
1.8 u 1.8 u 15 
1.8 lJ ·-

1.8 u 21 
0.35 J 0.36 J 8.2 

1.8 u 1.8 u 3.4 J 
1.8 u 1.8 u 11 

• • ----------------------------------------'-------------



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) I ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
IN DENO( 1,2,3-CD)PYRENE 

PRG 

13 
1600 

1500 
150 

1500 
15000 

150 
1500 

Shaded cells indicate concentration · 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 15OF19 
NTC05-SB21 

NTC05-SB21-SB-0204 NTC05-SB21-SB-0502 
20101219 20101219 

SB SB 
2 0.5 
4 2 

3.9 7.2 
420 370 

2.1 u 87 
2.1 u -79 

2.1 u 110 
0.44 J 32 J 

2.1 u 16 J 
2.1 u 55 

• 



LOCATION 
SAMPLE ID 
SAMPLE. DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 

13 
1600 

BENZO(A)ANTHRACENE 1500 
BENZO(A)PYRENE 150 
BENZO(B)FLUORANTHENE 1500 
BENZO(K)FLUORANTHENE 15000 
DIBENZO(A,H)ANTHRACENE 150 
INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis .. 

8/2112013 2:32:55 PM 

. -. 

TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 16OF19 

NTC05-SB22 
NTC05-SB22-SB-0204 NTC05-SB22-SB-0502 NTC05-SB22-SB-0502-D 

20101219 20101219 20101219 

SB SB SB 

2 0.5 0.5 

4 2 2 

11 4.8 6 
650 380 360 

2U 
2U 
2U 
2U 
2U 
2U 

• • 



• 

LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) I ARSENIC 
MANGANESE 

POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

DIBENZO(A,H)ANTHRACENE 

INDENO(l,2,3-CD)PYRENE 

PRG 

13 

1600 

1500 

150 

1500 

15000 

150 

1500 

Shaded cells indicate concentration 
greater than the PRG. 

Data is from RI Report. 

Blank means no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 17OF19 
NTCOS-SB23 

NTCOS-SB23-SB-0204 NTCOS-SB23-SB-0502 

20101219 20101219 

SB SB 

2 o.s 
4 2 

11 3.6 

950 220 

2U 1.8 u 
2U 1.8 u 
2U 1.8 u 
2U 0.37 J 

2U 1.8 u 
2U 1.8 u 

• 



TABLE E-5-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 18OF19 

LOCATION . NTC05-SB24 NTC05-SB30 
SAMPLE ID NTC05-SB24-SB-0204 NTC05-SB24-SB-0502 NTC05-SB24-SB-0502-D NTC05-SB30-SB-050 6 
SAMPLE DATE PRG 20101219 20101219 20101219 20121217 

SUBMATRIX SB SB SB SB 
TOP DEPTH 2 0.5 0.5 5 
BOTTOM DEPTH 4 2 2 6 
METALS (MG/KG) ! ; 

i 
I ! ' ~ 1 

i i 

ARSENIC 13 8.3 S.9 8.6 -
MANGANESE 1600 6SO 880 1200 
POLYCYCLIC AROMATIC .! 

HYDROCARBONS(UG/KG) 

· BENZO(A)ANTHRACENE 1SOO 0.87 J 33 J 6.1 J 
BENZO(A)PYRENE 1SO 2.1 u so J S.2 J 
BENZO(B)FLUORANTHENE 1SOO 2.1 u 66 J 21 J 
BENZO(K)FLUORANTHENE 1SOOO 0.43 J 33 J S.2 J 
DIBENZO(A,H)ANTHRACENE 1SO 2.1 u 81 u 6.9 
INDENO( 1,2,3-CD)PYRENE 1SOO . 2.1 u so J 11 J 

Shaded cells indicate concentration 
greater than the PRG. 

Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:32:55 PM 

• • • 



• 

LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) I ARSENIC ~AN GAN ESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

DIBENZO(A,H)ANTHRACENE 

INDENO(l,2,3-CD)PYRENE 

PRG 

1600 

1500 
150 

1500 
15000 
150 
1500 

Shaded cells indicate concentration . 
greater than the PRG. 

Data is from RI Report. 

Blank Jlleans no analysis. 

8/21/2013 2:32:55 PM 

• 
TABLE E-5-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 19OF19 
NTC05-SB31 NTC05-SB32 NTC05-SB33 

NTC05-SB31-SB-0708 NTC05-SB32-SB-0405 NTC05-SB33-SB-0506 

20121216 20121217 20121216 

SB SB SB 

7 4 5 

8 5 6 

• 

NTC05-SB34 

NTC05-SB34-SB-0809 

20121216 

SB 

8 

9 

' 



LOCATION 
SAMPLE ID SELECTED 
SAMPLE DATE PRG 

MATRIX 

METALS (UG/L) 

I BARIUM I 2000 
VOLATILES (UG/L) 

I !CARBON TETRACHLORIDE 5 

Shaded cells indicate concentration greater 
than the PRG. 

Data is from RI Report. 
Blank means no analysis. 

8/21/20131:54:03 PM 

• 

TABLE E-5-3 
COC CONCENTRATIONS IN GROUNDWATER - SITE 5 

ED FEASIBILITY STUDY 
GREAT LAKES 

SITES 5, 9, AND 21 FOCUS 
NAVAL STATION 

NTCOS-MWOl 
NTCOS-GWOl 

20101218 

GW 
; 

! ' 
54 I , 

' 
' 

0.5 u I 

GREAT LAKE S, ILLINOIS 
PAGE1 OF3 

NT COS-MW02 NTCOS-MW03 NTCOS-MW04 
NTCOS-GWO 2 NTCOS-GW02-02 NTCOS-GW03 NTCOS-GW04 

20101218 

GW 

57 
: 

20121215 

GW 

20101218 

GW 

20101217 

GW 

__. ____ o_.5_u _________ o_.5_u_. ________ o._5_u ____ I · 

• • 



------------~~~~~~-- -~ 

• 

LOCATION 
SAMPLE ID SELECTED 
SAMPLE DATE PRG 

MATRIX 
METALS (UG/L) 

I BARIUM 2000 
VOLATILES (UG/L) 
CARBON TETRACHLORIDE 5 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis.-

8/21/2013 1:54:03 PM 

• 
TABLE E-5-3 

COC CONCENTRATIONS IN GROUNDWATER - SITE 5 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 2 OF 3 

NTCOS-MWOS 

• 

NTCOS-MW06. 

NTCOS-GWOS NTCOS-GWOS-02 NTCOS-GWOS-D NTCOS-GW06-01 NTCOS-GW06-01-D 

20101217 20121215 20101217 20121217 20121217 

GW GW GW GW GW 
' I 

250 250 

170 100 180 0.5 u 0.5 u 



LOCATION 
SAMPLE ID SELECTED 
SAMPLE DATE PRG 

MATRIX 
METALS (UG/L) 

I BARIUM 2000 
VOLATILES (UG/L) 

!CARBON TETRACHLORIDE 5 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 1:54:03 PM 

• 

TABLE E-5-3 
COC CONCENTRATIONS IN GROUNDWATER- SITE 5 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 3 OF 3 

NTCOS-MW07 NTCOS-MWOS NTCOS-MW09 
NTCOS-GW07- NTCOS-GWOS-01 NTCOS-GW09-01 

20121217 20121217 20121216 

GW GW GW 

0.5 u 0.5 u 0.5 u 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:41:22 PM 

PRG 

13 
400 
1600 

1500 
150 

1500 
150 
1500 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF13 

NTC09-SB-01-A NTC09-SB-02-A NTC09-SB-03-B 
NTC09SB01A-S0-0204 NTC09SB02A-S0-0406 NTC09SB03B-S0-0406 

20090923 20090923 20090922 
SB SB SB 
2 4 4 
4 6 6 

10.7 J 
34.2 
576 J 

6.1 3.9 u 91 
8.9 3.9 u 110 
14 3.9 u 160 

2.9 J 3.9 u 21 
8.5 3.9 u 100 

• 
NTC09-SB-04-B 

NTC09SB04B-S0-0406 
20090922 

SB. 
4 
6 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 



8/21/2013 2:41:22 PM 

• 

TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE · 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

PRG 

13 
400 
1600 

1500 
150 

1500 
150 
1500 

PAGE 2OF13 

NTC09-SB-05-C 

NTC09SBOSC-S0-0406 

20090922 

SB 

4 
6 

9.5 J 
20.1 J 
831 J 

4.9 
5.5 
9.4 
2.7 J 

5.9 

• 

NTC09-SB-06-C 

NTC09SB06C-S0-0204 

20090923 

SB 

2 

4 

750 
81 

370 

• 



• 

LOCATION 

SAMPLE ID PRG 
SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 
BOTTOM DEPTH 

METALS (MG/KG) 
ARSENIC 13 

LEAD 400 
MANGANESE 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 1500 
BENZO(A)PYRENE 150 

BENZO(B)FLUORANTHENE 1500 

DIBENZO(A,H)ANTHRACENE 150 

INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 

Blank means no analysis. 

8/21/2013 2:41:22 PM 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 3OF13 
NTC09-SB-07 

NTC09SB07-S0-0204 NTC09SB07-S0-0204- NTC09SB07-S0-0204-D 
20090925 20090925 20090925 

SB SB SB 
2 2 2 
4 4 4 

• 

NTC09SB07-S0-1416 
20090925 

SB 
14 
16 



LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOlTOM DEPTH 

METALS (MG/KG) 

ARSENIC 

LEAD 

MANGANESE 

POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

DIBENZO(A,H)ANTHRACENE· 

INDENO(l,2,3-CD)PYRENE 

TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 4OF13 

NTC09-SB-07B 

PRG NTC09SB07B-S0-0204 NTC09SB07B-S0-0406 

20091117 20091117 

SB SB 
2 4 

4 6 

13 
400 
1600 

1500 
150 
1500 
150 
1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 

Blank means no analysis. 

8/21/2013 2:41:22 PM 

• • 

NTC09-SB-07C 

NTC09SB07C-S0-0204 

20091117 

SB 
2 

4 

• 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOlTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 

13 
400 
1600 

BENZO(A)ANTHRACENE 1500 
BENZO(A)PYRENE 150 
BENZO(B)FLUORANTHENE 1500 
DIBENZO(A,H)ANTHRACENE 150 
INDENO(l,2,3-CD)PYRENE 1500 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:41:22 PM 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 5OF13 
NTC09-SB-08 

• 
NTC09-SB-09 

NTC09SB08-S0-0204 NTC09SB08-S0-0608 NTC09SB09-S0-0406 NTC09SB09~so-1012 

20090923 20090923 20090925 20090925 
SB SB SB SB 
2 6 4 10 
4 8 6 12 

11 J 12.1 J 
. 8.93 J 93.2 

627 J 551 

53 3.7 u 40 
66 3.7 u 47 
96 3.7 u 490 73 
11 3.7 u 55 9.8 
59 3.7 u 360 45 



LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG). 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:41:22 PM 

• 

13 
400 
1600 

1500 
150 

1500 
150 .. 

1500 

TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 6OF13 

NTC09-SB-10 NTC09-SB-11 
NTC09SB10-S0-0810 NTC09SB10-S0-1012 NTC09SB11-S0-0608 NTC09SB11-S0-1416 

20090923 20090923 20090925 20090923 
SB SB SB SB 

8 10 6 14 

10 12 8 16 

11.7 J 9.6 J 
14.3 66.1 
779 665 J 

27 
52 

550 240 69 260 
71 31 11 3.8 u 

300 160 63 130 

• • 



• 

8/21/2013 2:41:22 PM 

LOCATION 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 7OF13 
NTC09-SB-12 

SAMPLE ID PRG NTC09SB12-S0-0810 NTC09SB12-S0-1012 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 13 
LEAD 400 
MANGANESE . 1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

1500 
150 

1500 
150 

1500 

20090923 20090923 
SB SB 
8· 10 
10 12 

9.68 J 10.8 J 
10 12 

587 J 785 J 

14 1.6 J 

3.8 u 3.6 u 
3.8 u 3.6 u 
3.8 u 3.6 u 
15 ' 3.6 u 

• 



TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILL~NOIS 
PAGE 8OF13 

LOCATION NTC09-SB-14 NTC09-S B-15 

SAMPLE ID PRG NTC09SB14-S0-0406 NTC09SB14-S0-0608 NTC09SB15-S0-0204 N TC09SB15-S0-1012 

SAMPLE DATE 20090923 20090923 20090926 20090926 
SUBMATRIX SB SB SB SB 
TOP DEPTH 4 6 2 10 
BOTTOM DEPTH 6 8 4 12 
METALS {MG/KG) 

, 
' ' ~ f. 

ARSENIC 13 5.16 J 11.1 J 9.26 7.05 
LEAD 400 10.9 11 53.4 59.3 
MANGANESE 1600 497 J 565 J 544 55ff 
POLYCYCLIC AROMATIC 

' HYDROCARBONS{UG/KG) i I 
BENZO(A)ANTHRACENE 1500 4.2 u 4.1 u 100 78 
BENZO(A)PYRENE 150 4.2 u 4.1 u. 150 110 
BENZO(B)FLUORANTHENE 1500 4.2 u 4.1 u 220 150 
DIBENZO(A,H)ANTHRACENE 150 4.2 u 4.1 u 23 3.8 u 
INDENO(l,2,3-CD)PYRENE 1500 4.2 u - 4.1 u 130 100 

.... 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

-
8/21/2013 2:41:22 PM 

• • • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTIOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:41:22 PM 

PRG 

13 
400 
1600 

1500 
150 
1500 
150 
1500 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 9OF13 

NTC09-SB-16 

• 
NTC09-SB-17 

NTC09SB16-S0-0204 NTC09SB16-S0-1012 NTC09SB17-S0-0406 NTC09SB17-S0-1012 
20090925 20090925 20090925 20090925 

SB SB SB SB 
2 10 4 10 
4 12 6 12 

7.26 J 7.48 7.98 
12.1· 12.8 16.9 
805 684 756 

5.3 3.8 u 52 4.3 
6.4 3.8 u 87 3.5 J 
11 3.8 u 120 6.3 

4.2 u 3.8 u 13 4U 
7.3 3.8 u 84 3.9 J 



8/21/2013 2:41:22 PM 

• 

LOCATION 

TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 10 OF 13 

NTC09-SB-18 

SAMPLE ID PRG NTC09SB18-S0-0204 NTC09SB18-S0-1012 

SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

13 
400 
1600 

1500 
150 
1500 
150 
1500 

20090925 20090925 

SB SB 

2 10 

4 12 

5.85 8.97 
23.4 42 
299 592 

270 520 
28 51 

170 300 

• • 



• 

· 8/21/2013 2:41:22 PM. 

• 
TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
LEAD 
MANGANESE 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDEN0(1,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

PRG 

13 
400 
1600 

1500 
150 

1500 
150 
1500 

PAGE 11OF13 

NTC09-SB-19 
NTC09SB19-S0-0204 NTC09SB19-S0-0810 

20090925 20090925 
SB SB 
2 8 
4 10 

10.1 8.26 
35.3 10.6 
716 421 

18 .. 3.8 u 
27 3.8 u 
40 3.8 u 

4.4 3.8 u 
24 3.8 u 

• 



LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 13 
LEAD 400 
MANGANESE '1600 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG). 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:41:22 PM 

• 

1500 
150 

1500 
150 

1500 

TABLE E-9-1 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 9 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 12 OF 13 

NTC09-SB-20 
NTC09SB20-S0-0204 NTC09SB20-S0-0810 NTC09SB20-S0-0810- NTC09SB20-S0-0810-D 

20090925 20090925 20090925 20090925 
SB SB SB SB 
2 8 8 8 
4 10 10 10 

10.5 6.47 8.285 10.1 J 
31.7 23.2 J 49.55 75.9 J 
744 533 630.5 728 

73 122.5 35 J 
91 137.5 45 J 

160 340 J 211 82 J 
16 29 J 18.2 7.4 J 
90 190 J 115.5 41 J 

• • 



• 

8/21/2013 2:41:22 PM 

• 
. TABLE E-9-1 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) 

ARSENIC 

LEAD 

MANGANESE 

POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRAtENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

DIBENZO(A,H)ANTHRACENE 

IN DENO( 1,2,3-CD)PYRENE 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 

Blank means no analysis. 

PRG 

13 
400 

1600 

1500 

150 

1500 

150 

1500 

PAGE 13OF13 
NTC09-SB-21 

NTC09SB21-S0-0204 NTC09SB21-S0-0608 

20090925 20090925 

SB SB 

2 6 

4 8 

8.61 10.9 

22.6 11.6 

931 508 

3.8 u 3.9 u 
3.8 u 3.9 u 
3.8 u 3.9 u 
3.8 u 3.9 u 
3.8 u 3.9 u 

• 



LOCATION SELECTED 
SAMPLE ID PRG 

SAMPLE DATE 
MATRIX 
METALS (UG/L) ~ ' ! 
ARSENIC 10 
LEAD 7.5 

Shaded cells indicate 
concentration greater than the 
PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:07:34 PM 

• 

TABLE E-9-2 
COC CONCENTRATIONS IN GROUNDWATER. -SITE 9 

STUDY SITES 5, 91 AND 21 FOCUSED FEASIBILITY 

NTC09-MW01 
NTC09MW0101 

20091113 
GW 

' 

1.31 
2.5 u 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF2 
NTC09-MW02 

NTC09-GW02-02 NTC09MW0201 
20121215 20091113 

GW GW 
! ;· ; l 

1.14 
1.88 u 

• 

NT C09-MW03 NTC09-MW04 NTC09-MW05 
NTC 09MW0301 NTC09MW0401 NTC09MW0501 

2 0091115 
GW 

2 .16 
1 .88 u 

20091113 
GW 

20091115 
GW 

0.75 u 
0.375 u 

• 



• 

LOCATION SELECTED 

SAMPLE ID PRG 

SAMPLE DATE 
MATRIX 
METALS (UG/L) 
ARSENIC 10 

LEAD 7.5 

Shaded cells indicate 
concentration greater than the 
PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:07:34 PM 

• 
TABLE E-9-2 

COC CONCENTRATIONS IN GROUNDWATER - SITE 9 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE20F 2 

NTC09-MW06 NTC09-MW07 
NTC09MW0601 NTC09MW0701 NTC09MW0701 NTC09MW0701 

20091113 20091115 20091115 20091115 
GW GW GW GW 

1.14 0.945 0.75 
1.88 u 1.88 u 1.88 u 

• 

NTC09-MW08 
NTC09MW0801 

20091115 
GW 

1.4 
1.88 u 



LOCATION 

SAMPLE ID 
SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) 
ARSENIC 

IRON 

LEAD 

POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 

13 

55000 

400 

BENZO(A)ANTHRACENE 1800 

BENZO(A)PYRENE 2100 

BENZO(B)FLUORANTHENE 2100 

BEN~O(K)FLUORANTHENE 9000 

CHRYSENE 88000 

DIBENZO(A,H)ANTHRACENE 420 

INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:57:34 PM 

• 

TABLE E-21-1 
COC CONCENTRATIONS IN SURFACE SOIL-SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 1 OF7 

NTC21-SB-01 NTC21-SB-02 NTC21-SB-03 
NTC21SB01-S0-0102 NTC21SB02-S0-0001 NTC21SB03-S0-0001 

20090928 
SS 
1 
2 

4800 
4200 
6600 

1100 
3300 

• 

20090928 20090928 
SS SS 
0 0 
1 1 

11.1 9.93 

24100 J 23300 J 

57.3 J 106 J 

240 

360 

540 

120 

270 

89 J 
420 J 

NTC21-SB-04 
NTC21SB04-S0-0001 

20090927 
SS 
0 
1 

380 
3.6 u 
870 

820 

340 

3.6 u 
3.6 u 

• 



--------------------- ---

• 

LOCATION 
SAMPLE ID PRG 

SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 13 
IRON 55000 
LEAD 400 
POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 1800 
BENZO(A)PYRENE 2100 
BENZO(B)FLUORANTHENE 2100 
BENZO(K)FLUORANTHENE 9000 
CHRYSENE 88000 
DIBENZO(A,H)ANTHRACENE 420 
INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:57:34 PM 

•• 
TABLE E-21-1 

COC CONCENTRATIONS IN SURFACE SOIL -SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE20F7 

NTC21-SB-OS 

NTC21SBOS-S0-0001 NTC21SBOS-S0-0001- NTC21SBOS-S0-0001-D 

20090928 20090928 20090928 

SS SS SS 

0 0 0 

1 1 1 

6.05 6.55 7.05 J 
18200 J 15050 11900 J 

42.2 J 33.5 24.8 J 

" 

250 J 270 290 
390 J 415 440 

480 J 405 330 
300 J 335 370 
280 J 340 400 J 

78 J 40.05 4.2 UJ 
330 J 320 310 

• 

NTC21-SB-06 · 

NTC21SB06-S0-0001 

20090927 

SS 

0 

1 

7.93 J 
18500 J 

25.9 J 

4U 
4U 

720 
690 

4U 
4U 
4U 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
LEAD 
POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
55000 
400 

1800 
2100 
2100 
9000 

88000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:57:34 PM 

• 

TABLE E-21-1 
COC CONCENTRATIONS IN SURFACE SOIL-SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 

NTC21-SB-07 
NTC21SB07-S0-0001 

20090927 
SS 
0 
1 

7.46 J 
18900 J 

81.5 J 

4200 

3200 ' 
4400 
1700 
4600 

3.6 u 
2100 

PAGE3 OF7 

NTC21-SB-08 
NTC21SB08-S0-0001 

20090928 
SS 
0 
1 

9.53 
18400 J 

65.3 

520 J 
830 J 

1200 J 

560 J 
660 J 
140 J 

630 J 

• • 



• 

LOCATION 

SAMPLE ID 

SAMPLE DATE 

SUBMATRIX 

TOP DEPTH 

BOTTOM DEPTH 

METALS (MG/KG) 

ARSENIC 

IRON 

LEAD 

POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

INDENO(l,2,3-CD)PYRENE 

PRG 

13 
55000 

400 

1800 

2100 

2100 

9000 

88000 

420 

1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

S/21/2013 2:57:34 PM 

• 
TABLE E-21-1 

COC CONCENTRATIONS IN SURFACE SOIL-SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE40F7 

NTC21-SB-09 

NTC21SB09-S0-0001 NTC21SB09-S0-0001- NTC21SB09-S0-0001-D 

20090926 20090926 20090926 

SS SS SS 

0 0 0 

1 1 1 

8.14 6.46 4.78 

23400 J 17300 11200 J 

167 J 127.5 88 J 

250 J 280 310 J 
460 J 560 660 J 
670 J 765 860 J 

290 J 365 440 J 
320 J 385 450 J 

81 J 95.5 . 110 J 

400 J 440 480 J 

• 

NTC21-SB-10 

NTC21SB10-S0-0001 

20090926 

SS 

0 

1 

390 

690 

970 

260 

390 

150 

630 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
LEAD 
POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

PRG 

13 
55000 
400 

BENZO(A)ANTHRACENE 1800 
BENZO(A)PYRENE 2100 
BENZO(B)FLUORANTHENE 2100 
BENZO(K)FLUORANTHENE 9000 
CHRYSENE 88000 
DIBENZO(A,H)ANTHRACENE 420 
INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:57:34 PM 

• 

TABLE E-21-1 
COC CONCENTRATIONS IN SURFACE SOIL - SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE50F7 

NTC21-SB-11 NTC21-SB-12 NTC21-SB-13 
NTC21SB11-S0-0001 NTC21SB12-S0-0001 NTC21SB13-S0-0001 

20090926 
SS 
0 
1 

5.6 
15000 J 

118 

470 J 

2700 J 

20090926 20090927 
SS SS 
0 0 
1 1 

12.9 
25800 J 

51.3 

400 4.3 u 
430 4.3 u 
740 4.3 u 
220 4.3 u 
470 4.3 UJ 
66 4.3 u 

300 4.3 u 

• 

NTC21-SB-14 
NTC21SB14-S0-0001 

20090927 
SS 
0 
1 

280 
860 J 
4.1 UJ 
4.1 UJ 
410 J 
4.1 UJ 
4.1 UJ 

• 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 

. TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
IRON 
LEAD 
POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
55000 
400 

1800 
2100 
2100 
9000 
88000 
420 
1600 

Shaded cells indicate concentration greater 
than the PRG; 
Data is from RI Report. 

Blank means no.analysis. 

8/21/2013 2:57:34 PM 

• 
TABLE E-21-1 

COC CONCENTRATIONS IN SURFACE SOIL - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 60F7 

NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 
NTC21SB15-S0-0001 NTC21SB16-S0-0001 NTC21SB17-S0-0001 

20090927 
SS 
0 
1 

48.3 J 

69500 J 

200 J 
4 UJ 

550 J 
540 J 
250 J 

4 UJ 
4 UJ 

20090927 20090926 
SS SS 
0 0 
1 1 

4.86 J 8.23 
17300 J 27200 J 

29.2 J 29.2 

110 350 
3.7 u 600 
290 940 
270 320 
130 J 480 
3.7 u 100 
150 510 

• 

NTC21-SB-18 
NTC21SB18-S0-0001 

20090926 
SS 
0 
1 

7.73 
23500 J 

27.2 

140 
200 
310 
110 
190 
44 

200 



LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTIOM DEPTH 
METALS (MG/KG) 
ARSENIC . 13 

IRON 55000 
LEAD 400 
POLYNUCLEAR AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 1800 
BENZO(A)PYRENE 2100 
BENZO(B)FLUORANTHENE 2100 
BENZO(K)FLUORANTHENE 9000 
CHRYSENE 88000 
DIBENZO(A,H)ANTHRACENE 420 
INDENO(l,2,3-CD)PYRENE 1600 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:57:34 PM 

• 

TABLE E-21-1 
CCC CONCENTRATIONS IN SURFACE SOIL -SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS · 
PAGE 7 OF7 

NTC21-SB-19 NTC2i-SB-20 NTC21-SB-21 
NTC21SB19-S0-0001 NTC21SB20-S0-0001 NTC21SB21-S0-0001 

20090927 20090926 20090926 
SS SS SS 
0 0 0 
1 1 1 
\ ,. 

5.95 J 3.12 4.87 
18500 J 6660 J 16400 J 

60.3 J 16.7 124 

150 200 J 
250 560 J 
440 620 J 
430 300 J 
190 J 280 J 
3.6 u 3.5 UJ 
250 350 J 

• 

NTC21-SB-22 
NTC21SB22-S0-0001 

20090927 
SS 
0 
1 

6.96 J 
15300 J 

215 J 

320 
340 
710 
680 
460 
4.1 u 
350 

• 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH· 
METALS (MG/KG) 

ARSENIC 
COBALT 
IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 

55000 

1500 
150 
1500 

15000 
150000 

150 
1500 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 
TABLE E-21-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 1OF7 

NTC21-SB-02 NTC21-SB-03 

NTC21SB02-S0-0204 NTC21SB02-S0-0406 NTC21SB03-S0-0204 

20090928 20091113 20090928 

SB SB SB 

2 4 2 

4 6 4 

8.57 4.16 10.4 
3.18 2.25 4.52. 

15000 J 6560 18600 J 

• 
NTC21-SB-04 

NTC21SB04-S0-0406 

20090927 

SB 

4 

6 

30500 J 

120 
5.8 u 
230 
220 
100 
5.8 u 
5.8 u 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOlTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
COBALT 

,. 

IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
24 

55000 

1500 
150 

1500 
15000 
150000. 

150 
1500 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013.3:05:08 PM 

• 

TABLE E-21-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL -SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 2 OF 7 

NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 
NTC21SBOS-S0-0204 NTC21SB06-S0-0204 NTC21SB07-S0-0204 

20090928 20090927 20090927 
SB SB SB 
2 2 2 
4 4 4 

7.32 6.39 8.88 J 
8.23 3.59 6.25 

20700 J 15100 J 26600 J 

120 J 840 
170 J 360 
38 J 4.4 u 

200 J 420 

• 

NTC21-SB-08 
NTC21SB08-S0-0204 

20090928 
SB 
2 
4 

12 
10.3 

27600 J 

• 



•• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 

/ METALS (MG/KG) 
ARSENIC 
COBALT 
IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
IN DENO( 1,2,3-CD)PYRENE 

PRG 

13 
24 

55000 

1500 
150 

1500 
15000 

150000 
150 
1500 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 
TABLE E-21-2 

COC CONCENTRATIONS IN SUBSURFACE SOI~ -SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 3 OF 7 

NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 
NTC21SB09-S0-0204 NTC21SB10-S0-0406 NTC21SB11-S0-0204 

20090926 20090926 20090926 
SB SB SB 
2 4 2 
4 6 4 

7.34 9.71 6 
9.54 9.49 6.8 

25800 J 24900 J 40100 J 

16 
33 

280 J 52 380 J 
92 J 17 88 J 

120 J 23 160 J 
28 J 4 UJ 34 J 

160 J 28 150 J 

• 
NTC21-SB-12 

NTC21SB12-S0-0204 
20090926 

SB 
2 
4 

7.09 
23.8 

32900 J 

1200 J 
380 J 
530 J 
100 J 
470 J 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 

ARSENIC 
COBALT 
IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG 

13 
24 

55000 

1500 
150 
1500 
15000 

150000 
150 
1500 

. Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 

' 

TABLE E-21 ':'2 
COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
. NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE40F 7 

NTC21;_SB-13 NTC21-SB-14 

NTC21SB13-S0-0204 NTC21SB14-S0-0204 

20090927 20090927 

SB SB 

2 2 
4 4 

8.73 J 9.51 J 
7.28 9.89 

22900 J 34900 J 

14 4.4 u 
4U 4.4 u 

6.4 4.4 u 
7.2 4.4 u 

8 4.4 u 
4U 4.4 u 
4U 4.4 u 

• • 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
COBALT 
IRON 

_ POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDEN0(1,2,3-CD)PYRENE 

PRG 

13 
24 

55000 

1500 
150 

1500 
15000 
150000 

150 
1500 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 
TABLE E-21-2 

CCC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGESOF-7 

NTC21-SB-15 
NTC21SB15-S0-0204 NTC21SB15-S0-0204- NTC21SB15-S0-0204-D 

20090927 20090927 20090927 
SB SB SB 
2 2 2 
4 4 4 

47 J 34.5 22 J 
4.3 UJ 12.075 22 J 
4.3 UJ 20.075 38 J 
4.3 UJ 6.075 10 J 
35 33· 31 

4.3 u 4.35 u 4.4 u 
4.3 UJ 10.075 18 J 

• 
NTC21-SB-16 

NTC21SB16-S0-0204 
20090927 

SB 
2 
4 

9.1 J 

10.6 
34800 J 

16 
4.3 u 

. 8.7 

7.4 
7.2 
4.3 u 
4.3 u 



LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
COBALT 
IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE -
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)~LUORANTHENE 

CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDEN0(1,2,3-CD)PYRENE 

PRG 

13 
24 

55000 

1500 
150 
1500 
15000 
150000 

150 
1500 

·Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 

TABLE E-21-2 
COC CONCENTRATIONS IN SUBSURFACE SOIL - SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 6 OF 7 

NTC21-SB-17 NTC21-SB-18 
NTC21SB17-S0-0507 NTC21SB18-S0-0507 NTC21SB18-S0-0507-

20090926 20090926 20090926 
SB SB SB 
5 5 5 
7 7 7 

12.5 8.65 J 

5.71 7.93 
29400 J 21100 J 

3.7 u 3.7 u 3.65 u 
3.7 u 3.7 u 3.65 u 
3.7 u 3.7 u 3.65 u 
3.7 u 3.7 u 3.65 u 
3.4 J 3.4 J 2.6 
3.7 u 3.7 u 3.65 u 
3.7 u 3.7 u 3.65 u 

• 

NTC21SB18-S0-0507-D 
20090926 

SB 
5 
7 

3.6 u 
3.~ u 
3.6 u 
3.6 u 
1.8 J 

3.6 u 
. 3.6 u 

• 



• 

LOCATION 
SAMPLE ID 
SAMPLE DATE 
SUBMATRIX 
TOP DEPTH 
BOTTOM DEPTH 
METALS (MG/KG) 
ARSENIC 
COBALT 
IRON 
POLYCYCLIC AROMATIC 
HYDROCARBONS(UG/KG) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

PRG. 

13 
24 

55000 

1500 
150 

1500 
15000 

150000 
150 
1500 

Shaded cells indicate concentration greater 
than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 3:05:08 PM 

• 
TABLE E-21-2 

COC CONCENTRATIONS IN SUBSURFACE SOIL-SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 7 OF 7 

NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 
NTC21SB19-S0-0204 NTC21SB20-S0-0406 NTC21SB21-S0-0608 

20090927 20090926 20090926 

SB SB· SB 
2 4 6 
4 6 8 

9.59 J 8.39 5.7 
11.3 9.18 4.85 

33200 J 21200 J 14300 J 
' 

150 9.4 2.5 J 
4U 12 3.7 u 

260- 19 3.7 u 
250 8.5 3.7 u 
140 14 8.3 

4U 2.4 J 3.7 u 
4U 12 3.7 u 

• 

NTC21-SB-22 
NTC2~SB22-S0-0204 

20090927 
SB 
2 
4 

5.69 J 
3.38 

31300 J 

400 
350 
360 
4.1 u 
340 



LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
MATRIX 
SEMIVOLATILES (UG/L) ! 

I PENTACHLOROPHENOL 1· 1 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:14:48 PM 

• 

TABLE E-21-3 
COC CONCENTRATIONS IN GROUNDWATER - SITE 21 

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 
NAVAL STATION GREAT LAKES 

GREAT LAKES, ILLINOIS 
PAGE 1OF2 

NTC21MW01 NTC21MW02 
NTC21MW0101 NTC21MW0201 NTC21MW0201-AVG NTC21MW0201-

20091117 20091116 20091116 20091116 
~w GW GW GW 

; I ! ~ ; i ! 
f ~ - 0.92 u 0.96 u I 1 u 

• 

NTC21MW03 
D NTC21MW0301 

20091116 
GW 

0.96 u 

• 



• 

LOCATION 
SAMPLE ID PRG 
SAMPLE DATE 
MATRIX 
SEMIVOLATILES (UG/L) ) 

IPENTACHLOROPHENOL ·I 1 

Shaded cells indicate concentration 
greater than the PRG. 
Data is from RI Report. 
Blank means no analysis. 

8/21/2013 2:14:48 PM 

• 
TABLE E-21-3 

COC CONCENTRATIONS IN GROUNDWATER - SITE 21 
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY 

NAVAL STATION GREAT LAKES 
GREAT LAKES, ILLINOIS 

PAGE 20F2 

NTC21MW04 NTC21MWOS . NTC21MW06 
NTC21MW0401 NTC21MWOS01 NTC21-GW06 NTC21MW0601 

20091116 20091115 20101216 20091117 
GW GW GW GW 

0.98 u 0.92 u O.ll U 0.98 u 

• 


